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PIPERIDINE DERIVATIVES AS RENIN INHIBITORS FOR THE TREATMENT OF HYPERTENSION 

FIELD OF THE1NVENTION 

This invention relates to piperidine derivative useful as inhibitors of renin. 

BACKGROUND OF THE INVENTION 

Renin is an endopeptidase (molecular weight about 40,000) produced and secreted by the 
juxtaglomerular cells of the kidney, which cleaves the naturally-occurring plasma glycoprotein; : 
antiotensinogen. Renin cleaves angiotensinogen, its protein substrate, to split off the 
hemodynamically-inactiVe N-terminal decapeptide, angiotensin I, which is converted in the 
lungs, kidney or other tissue by" angiotensin-con verting enzyme to the potent pressor 
octapeptide, angiotensin IL Angiotensin D is known to be a potent pressor substance, Le:, a 
substance that is capable of inducing a significant increase in blood pressure, and is believed to 1 -^ 
act by causing the constriction of blood vessels and the release of the sodium-retaining hormone ■ 
Aldosterone from the adrenal gland. Thus, the renin-angiotensinogen system has been implicated 
as a causative factor in hypertension congestive heart failure, end organ failure, stroke, 
'myocardi'al'infarction, glaucolfna and hyperaldosteronism. 

- * Inhibitors of angiotensin I con verting enzyme have proven useful in the modulation of 
the renin-angiotensin system. Consequently, specific inhibitors of the limiting enzymatic step 
" that ultimately regulates angiotensin O production, the action" of renin on its substrate, are sought 
as effective therapeutic agents in the treatment of hypertension, and congestive heart failure. 

SUMMARY OF THE INVENTION 

Generally,. the present invention relates to piperidine derivative renin inhibitors. Qne^ 
embodiment is a compound of Formula I 
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or a phantiibeutically acceptable salt thereof, where ■ 

R 1 and R 2 are independently Hydrogen or unsubstituted Ci-Ca'alkyl; 
: R 3 is Hydrogen, oxo, or thioxo; 

R° is' hydrogen or unsubstituted C1-C3 aikyl "provided that when R 3 ist>xo~or thioxo R° is 
absent; 

R*/R ? , R°, and R 7 are independently hydrogen, halogen, carboxyl, substituted or 

unsubstituted C1-C3 afkoxy, or substituted or unsubstituted C1-C3 alkyl; 
: Q ii -NR 8 -(CH 2 )p-6-, -NR 9 -C(0)-(CH 2 )o-6-, where 1 to 3 nonadjacent methylene units are 

replaced with 0* NR 10 , S or a combination thereof; ■' 
T is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or 

substituted or-unsubstituted C1-C12 alkyl ; * 
W is absent, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; 
Z is ^(CHj)o-6-cycloaikylene-(CH 2 )6V where 0 to 6 nonadjacent methylene units are 
replaced with O, NR 12 , S or a combination thereof, 
-(GH 2 )o-6-heterocycloalkylene-(CH 2 )o-6-- where 0 to 6 nonadjacent methylene units 

are replaced with O, NR 12 , S or a combination thereof, 
-(CH 2 )o. 6 -aryiene-(CH 2 )o-6- where 0 to 6 nonadjacent methylene units are replaced 

with O, MR 12 , S or a combination thereof, 
--(CH 2 )o-o-hetero£ir^iene-(CH2)o-6- where 0 to 6 nonadjacent methylene units are 
replaced with O, MR 12 ,.S or a combination thereof, 
-(CH^o-o-CCO)-!^ 1 1 -(GH 2 )o-6- where 0 to 6 nonadjacent methylene units are 
replaced withO,.NR 12 ; S or a combination thereof, 
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-(CH 2 )o-6- NR"-C(0)-(CH 2 )o^- where 0 to 6 nonadjacent methylene units are 
replaced with O, NR 12 , S or a combination thereof, 

R 15 

-4c-)- 

R 14 

R «s •'• 

where 1 to 6 nonadjacent R 14 units are replaced with O, NR 12 , S or a 
' combination thereof, or _ . . 

; Z, when W is absent, is hydroxyl, substituted or unsubstituted C1-C12 alkyl where 
1 to 6 nonadjacent methylene units are replaced with O, NR 16 , S or a combination 
thereof, or KCH 2 )o-6-C(Q)-NR 1 ^(CH 2 )o-5-CH3- where 0 to 6 nonadjacent 
. methylene units .are replaced with 0,_NR 16 , S or a combination thereof;,^ . 
R^R? and R 10 are independently hydrogen or substituted or unsubstituted Q-C3 alkyl; 
R u and R 12 are independentlysubstituted or unsubstituted C1-C3 alkyl; and 
R 14 an d R 15 are independently hydrogen, -substituted or unsubstituted C|-C 3 alkoxy, 

substituted or unsubstituted C1-C3 alkyl, unsubstituted G1-C12 alkyl where 1 to 6 
nonadjacent methylene units are replaced with O, or R 14 and R 15 together: with the 
; .j carbon to which they are attached form a 3- to .6-membered cycloalkylene or . 
heterocycloalkylene ring; and ... 
R ~ is substituted or unsubstituted C1-C3 alkyl or hydrogen. 



Another embodiment, is a compound oLFormula IV or V 
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or a pharmaceutically acceptable salt thereof, where 

T is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl; 

W is substituted or unsubstituted aj;yl,or substituted or unsubstituted heteroaryl; 'and 

R 17 is hydrogen or C1-C3 alkyl. 

Another embodiment is a pharmaceutical composition comprising a compound of 
Formula I admixed with a pharmaceutically acceptable carrier, diluent, or excipient. 

Another embodiment is a method of inhibiting renin in a mammal comprising 
administering to the mammal in need thereof an effective amount of a compound of Formula L * 

Other embodiments include methods of treating or preventing hypertension, congestive . 
heart failure, stroke, myocardial infarction, glaucoma, or hyperaldosteronism in a mammal 
comprising administering to the mammal in need thereof an effective amount of a compound of 
Formula I. 

Another embodiment is ajuethod of providing end organ protection in a mammal 
comprising administering to the mammal in need thereof an effective amount- of a compound of 
Formula I. , . - . 

.-Yef another embodiment is a process for preparing a compound of claim I. including the 
steps of 

a) alkylation of piperidine 1 to afford the intermediate 2 where R~ , along withth'e 
oxygen to which it is attached, is equivalent to -Z-W as defined above for Formula I; 
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b) oxidation of 2 to afford the piperidinone intermediate 3; 

p' p 1 

I 




c) contacting 3 with a suitable amine to afford the intermediate 4, where R*\ 
along with the nitrogen to which it is attached is equivalent to -Q-T as defined above for 
Formula I; 

V dI 

i 



10 




d) deprotection.of 4 to afford 5- 
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The above summary of the present invention is not intended to describe e^ch disclosed 
embodiment or every implementation of the present invention, The detailed description which 
follows more particularly exemplifies these.embodiments. . . 

DETAILED DESCRIPTION OF THE INVENTION . 

The present invention is believed to be applicable to inhibitors of renin. In particular, the 
present invention is directed to piperidine derivatives useful as inhibitors of renin. While the 
present invention is not so limited, an appreciation of various aspects of the invention will be _ ; 
gained through the following discussion and the examples provided below. 

Alkyl. alkoxy, etc. denote both straight and branched groups; but reference to an 
indi vidual radical such as "propyl" embraces only the straight chain radical a branched chain . 
isomer such as "isopropyl" being specifically referred to. 

As used in this specification and the appended claims, the singular forms "a", "an", and 
"the". include plural referents unless the content clearly dictates otherwise. Thus, for example, ". 
reference to a composition containing "a compound" includes a mixture of two or more 
compounds. " ... 

The recitation of numerical ranges by endpoints includes all numbers subsumed within . 
that range (e.g. 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3,80, 4, and 5). 

The term "halogen'* or "halo" as used herein includes chlorine, fluorine, bromine, and 

iodine. 

. The term u oxo" as used herein refers to =0. 
The term "thioxo" as used herein refers to =S. 

" - ' I! * 

The term "carboxyP as used herein refers to. C — OH. . _ ^ 
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y - t ;.. The term. "hydroxy"_pr "hydroxyl" as used herein refers to -OH. 

The tem_"methylene" as used herein, refers to -CH: r . : .. 

The term "alkyl" as. used herein refersjo a monovalent straight or branched hydrocarbon 
radical having 1 to 12 carbon, atoms. Alkyl groups can be unsubstituted or substituted wjjth one , : 
5.. . .or more. of the. substituents selected from halogen, -OH. -MH 2 , or -NH R\ where R' is £ _ 

unsubstituted C1-C3 alkyl. Alkyl groups are assumed to be, unsubstituted unless specifically • 
denoted as substituted. Examples of alkyl groups include, bu[ are not limited to, methyl, ethyl, , 
■ • - »:P r0 PX^ i$0PTQI?yl n-butykjfcC-butyL. isobutyl, /t-butyk n-pentyl, and 17-hex.yL Examples of 

substituted alkyl groups include, but are not limited to. trifluorornethyl, hydroxy methyl, 
10 . - aminomethyl, and methylaminomethyl. „ . _ . , .. 

v . . r . m _ . The term "lower" as used herein refers to a group haying 1 to 3. carbon atoms. For . 
- . .. .example "lower .alkyl" as used herein refers to.^ subset. of alkyl which means a straight or 
:■ ..branched hydrocarbon radical haying from 1 to 3 .carbon. atoms and includes, for .example, 
...methyl, ethyl, n-propyl, andjsopropv.L. - - . -.. - • - 

15 . The t_enri "alkylene'V.as .used herein refers to a .divalent. straight or branched chain* . 

hydrocarbon radical.having 1 to 12 carbon atoms. Alkylene groups can be unsubstituted or 
. substituted with one or more of the substituents selected from halogen, -OH, -NH2, or -NH RV ); 

• where R" is. unsubstituted CrCx alkyl. Examples of "alkylene" as used .herein include, but are .• 

... not limited to, methylene, ethylene, propane- 1,3-diyK propane-l,2-diyl, bmane-M-diyl, 

.20 .p^ntan^l,5-diyl,andhexane : l,6-diy 

As used herein, "cycloalkyl" refers to an alicyclic hydrocarbon group having 3 to 8 
carbon atoms. Examples of "cycloalkyl" as used herein include, but are not limited to, 
. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.. 
.. The term "cycloalkylene^. as.used.herein refers to an alicyclic divalent hydrocarbon 
.25 -.radical haying 3 tq6. carbon atoms. Examples of "oycloaikyjene" as used herein include; but are 
. not-limited to, cyclopropane- 1,1-diyl, cyclopropane-l,2-diyK cyclobutane.-l,2-diyl, 

cyclppenten€^L,hdi3^J^yclopentane-l,3-diyl, cyclphexane-lj-diyl, cyclohexane-l,2-diyl, . — 
cyclohexane-l,3.-diyl, cyclohexane-l,4-diyl, cycloheptane-l,4-diyK and cyclooctane-l,5-diyl. : - 
The term "heterocycloalkyl" as used herein refers to an alicyclic hydrocarbon group 
30 having. 3 to 6 carbon atoms and containing one to three nonadjacent heteroatomic substitutions 
independently selected frqmS, O,. and NH. Examples of "heterocycloalkyr as used herein 
include, but are notj.irmjed.to, tetrahydrofuryl, 1,4-dioxyh 1,3-dioxyL piperidinyl, pyrrolidinyl, 
morpholinyl.thiomprphj^linyKietrahyd tetrahydrothiopyranyl, tetrahydrothiopbenyhv 

oxazolidinyl, Isoxazolidiny), isethiazolidjnyl, thiazolidinyl, [l,2]oxathiolanyl, [l,3]oxathiolanyl, 
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U,2]oxazinariylf [l,3]oxazinanyl, [l,2]0^thianyl, [l,3]oxathianyl, and.[l,4)oxathianyI. For --v*v- 
-heterocyciescontaining sulfur, the oxidizedsulfur heteroeycles containing SO or SO2 groups^* 

are also included: Examples include the sulfoxide and sulfone forms of tetrahydroihiophene. : 

* - The term "heterocycloalkylene" as used herein refers to an alicyclic divalent 
hydrocarbon radical having 3 to 6 carbon atoms and containing one to three noriadjacerit 
heteroatomic substitutions independently selected from S, O, and NH. Examples of 
"heterocycloalkylene" as usedTiferein include, but are not limited to; tetrahydropyrah-4i4-dryl,"'. : 
-tetrahydropyrah-23-diyl^fe tetrahydropyran-* ' 

: 3,5-diyl, piperidine-4-,4-diyr, piperidine-2,3-diyl, piperidine-3,4-diyl, piperidine-2,6-diyl, 

• piperidiiie-3,5-diyl, tetralfydr6thiopyran-4,4-diyl 5 tetrahydroth'iopyran-2,3-diyl,- * '*'* v - ? - 
tetrahydrothibpyran-3;4^diyl; r tetrahydroU tetrahydrothiopyran-3,5-diyl, ' " 

■".■'tttrahylcfitrfti 
-diylfp'yn^ 

• tetrahydrofhilJp 

. : 'tetrahydrothiOphene-2,5-diyl, morph6U thiomorpholine-2,3 : diyI, [l,4]oxatKi&e-2;3- 

' di.ylvx) : xazolidirife-4-,5-diyi, [l,3']oxath'iolane-4,5-diyl, and thiaz6lidine-4,5-diyl;' 

'■• f - ^-^Theneim ^^yr'-'as used herein means monovalent unsaturated aromatic earbocyclic 
-''radicals havirig a singlefing, such as phenyl", or multiple condensed rings, such as naphthyl or"?- 

• anthryb : Aryl groups -may be unsvibstituted or substituted with 1 to" 5 substituents selected from"- 
0(GH 2 }teCF& ^NH 2? -OCF 3 , -eO z H, -S0 2 (Ci-C 6 alkyl), -S0 2 NH 2> -S0 2 NHR'and -SOySfR'R''; 

J ' : where R- and R" are as defined above, CpCe alkyl,"Ci-C 6 alkyl wherein 1" to 3 no'nadjacent "■■ '■' 
" caibon : s : afe replaced with 0, NR 16 , S or a combination thereof, (Ci-C 6 aikyl)-C(6)-0-(Ci-C 6 * " ' 
-^l)^-rtCf-e 6 aik^l)-0-C(0)^(C r C 6 alkyl) 0 .r, (C,-C 6 alkyl)-C(0)-N(R 16 )W"(e 1 -C6'alkyl)- 

(C r C 6 alk#C(0)-^^ HO-H- 
^(O^Ci-Ci a&yl) o-i-, (Q^6^1)-C(b)-fci:C 6 altyl'^ 

alicyljSs (CrCe afk#lSik 16 -S(6)r(Ci-C 6 alkyl) 0 T : , or HO-(Ci-C 6 alkyl), whereinVachR 16 is* 
mfiependeritTy Hof Ci-C^'alRyl: ' " 7 '"" " * 

"■■r , Such an aryl ring : may be optionally fused to one or more'of another heteiocycldalkyl " 
ring(s),~heteroaryl ring(s),'or cycloalkyl rings. Examples of aryl groups include, but are not 

'iimited to; anthfyi', naphthyl; phenyl, biphe'nyl, chromanyl, 2-6xo-4a,8a-dihydro-2H-chromenyi •* 
li2"3^4-feti : ahydroquihoii"nyl, 2-oxo-l,2,3",4-tetrdhydroquinolinyl, 3,4-dihydro-2lT-"" " 
berizbtl-,4]oxaziriylv 3-oxc>-3 ,4-=dihydro-2H-benzb[ 1 ,4] oxazinyl, indariyl, 2,3-dihydromdolyl, ' V .; 

r i;2;3^ 2-oxo-l ,2,374-tetraHydroquinazolinyl, 2,3-dihydrobenzoxazoryI, 

' l,2;3#-tet'M^ 1 ,2,3,4-tetrahydroisoquinolinyl, 1 ,2,3,44etrahydrdquinoxaliriyl, '?< 
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. • ■^.;4/2 ) 3 ^ 4^tet^ahyd^o-cinJQoliayl, 1,2,3,4-tetrahydro-phthalazinyl, 2,3-dihydroindolyl, 1,2,3,4- . -^r 
tetrahydroindolyl*,. Specific examples of those aryl groups disclosed immediately above include, ■ v : 
2-oxo-l v 2,3,4-tetrahydroquinolin-7-yl, 2-oxo-l J 2,3,4-tetrahydroquinolin-6-yl,.4-oxo-l,2,3,4- - ♦ 
. tetraliydroqUinolin-Yxyl,- 4-oxo-l,2,3,4-tetrahydroquinolin-6-yl, 3-oxo-3 ? 4-dihydro-2H- -.v \ 

- . 5 benso[l ? 4]oxa2:in-6-yl,«3-o:to-3,4-dihydro-2H-be.n . 

.. tetr3hydroquina2:otin-7-yl, 23-dihydrobenzoxazol-5-yl, 2-oxo-4a,Sa-dihydro-2H-chromen-7-yl, .. 

.. .". 2;3-dihydroifidol'r.6T.yl-,-2-oxo-2,3-dihydroi^ Examples of .. •?? 

•■ *: .-.substituted ^^v^Ttetiahydroquinolinyl-i-ncluiie,; but are not limited to, l-(3-hydroxypropyl>3,4-.:.:' 
. . t • .dihydro=2H-quinolin-7-yh l-(3-hydroxypropyl)-2-oxo-3,4-dihydro-2H-quinolin-7-yl, 1-acetyUr : >. 
•10, '3. v 4-dihydro.-J2H-quinolin-6-yl ? l-aeetyl:2-oxo-3,4-dihydro-2H-quinolin-6-yl, l-(4- - • ■< 1 
•*r**sv _ ;,thiazelyta^ 1 -acetanudyl-3,4-dihydro-2H-quinolinr7.-yl, lrufe*?- ...Vp 

> rV , ^cetaimdyJ^O^ 1 : .acetarrudyl-3,4-dihydro-2H-quinolin-6-yl,:lv - , v^avk 

-,: ; acetamidy^ l-(-2-acetylan}inoethyl)-3,4--dihydro-2H-" •■ . 

Kiroi-K .i,quinolirf^-ylM^ 

krvlS «:'•.- 3;4-dihydro*2H-quinol^^ ■:yv-.^ 

• -e .l-(2-acetylaminoethyl)-3,4-dihydro-2H-^ --i.w 

c. * -quinqlin^yl, 1 -(3--methoxy-3^oxopropyl)r3 > 4-dihydrQ-2H,quinolin-6-yl, 1 -(S^methoxypropyL)*: -~, -,v ■ • 
. « . ;r ,• ^ J^ ! ••.;3,4rdihydroh2H-quinolin^6-yl, H2-methoxy^2-oxoethyl)-3,4-d% 

. . ^ .ethoxy-2-oXo.ethyl)-3,4-dihydro^2H-q : uinQlin-6-yl, 2-oxo-l, 2,3 ,4-tetrahydro-2H-quinolin-7-yU 2r. ; 
- 20 .oxo-l,2,3,4-:t^trahydro-2H-quinolin-6-yl, l-(2-acetylaiTiinoethyl)-2-oxo-3 > 4-dihydro-2H- 

. . quinolinr7-yl, l-(3-methoxy-3-oxopropyl)- 2-oxo-3,4-dihydro-2H-quinolin-7-yl, JL-(3- - 
: • -: : : : methoxypropyl)-^2-oxo-3,4-dihydro-2H-quinolin-7-yl, l-(2-methoxy-2-oxoethyl)- 2-oxo-3,4- •-. ■ 
. ; : dihy<fror2H^ l-(2i [ ,:>,;.; 

- • aGetylarrdfioethyl)-';2rOxo-3,4-dihydro-J2H 

25 •-•/ dihydro-2Hrquinolin.-:6-yl > ; M3rmethoxypropyl)-: 2~oxo-3 ,4-dihydro-2H-quinolin-6-yl, l?(2r.. .v.,i 

, methoxy-2"Oxp6thyl)- 2-oxo~3,4-dihydro-2H-quinolin^yl, l-(2-.ethoxy*2-oxoethyl)- 2-oxo-3v^^;:^ y 
v?*. -i 4 dihydro-2H-quinolin-^-yl, l-(2-acetoxyethyl)^2-6xOr3^4-dihydro-2H-quinolini6r.yl I I-(2~ - dhi-r^AZ 
. .• * acetQxyethylV2-axo-3,4-dihydro-2H-quinolin-7-yl, lv(2-acetoxyethyl)-3" v 4-dihydro-2H- ■;.TVi:-tf^ 

- • quinolin-6-yl and l-(2-acetoxyethyl>3,4-dihydro-2H-quinolin-7-yl : . : "> :. 

30. , .. Examples of substituted 3 ? 4-dihydro-2H-benzo[l,4]oxazinyl include, but..ai*enot^ 
. to v 4-(2-ethoxy-2-ox.Qethyl)-3-oxOr3,47^ 
. • 2H.-benzo[l,4]oxazin-6-yl, 4*(3-methoxypropyl)-3-oxo-3,4-dihydrc^^ ..t 
-j., 4 r (2-acetylaminoethyl)-3-oxo-3,4-dihydro-2H-benzo[l,4]oxa^ 4-acetamidyl-3-oxo-3,4r- :*.. 

, : .f . • dihydro-2^ 
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• ■ : > ' - 6-ylv.4-(3-methoxy-3-oxopropyl)-3-oxo-3,^ and 4-(2 r • - • y 

■ •'■ -v-meth^^ 

Examples of substituted naphthyl include, but are not limited to, 6-methoxy-2-naphthyl, 
fchydroxy-2-naphthyl, 7-methoxy-2-naphthyl, 6-methyl-2-naphthyl, 7-methyl-2-naphthyl, 6-V\., 
5 trifluoromethyl-2-naphthyl, T-trifluoromethyl^-naphthyl, 6-fluoro-2-naphthyl, 7-fluoro-2- " 
"■• naphthyl, 6-chloro-2-naphthyl, 7-chloro-2-naphthyl, 6-(2-acetoxy-ethyl)-2-naphthyl, and 7-(2- . 
-v - acetoxy-ethyl)-2-naphthyi; - ■ - - - - . ^.-;r, : ., 

• ^ - - Examples of substituted phenyl include, but are not limited to', 2-trifluorcmethyIpKenyl, 

• " 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-chlorophenyl-, 3-chlorophenyl, 4- - 1- . 
. . .JO • - chlorophenyl; 3,4^dichlorophenyl, 3,5-dichlorophenyl, 2-fluorophenyl, 3-fluorophenyi;54- * 
^ -.fluorpph6nylv3v4-difluorophenyl, 3,5-difluorophenyl, 2-methoxyphenyl,3-methoxyphenyl, 4-;& 
methoxypheriyl^ 3;5-dimethoxyphenyl, 2-methylphenyl, 3nnethylpheriyl^ 

• • : . : : .4-methylphenyl; 3,4-dimethylphenyi, 3,5-dimethylphenyl; 2-chloro-4-fluorophenyl, 4-£Tuoio»2<- 
k - r v: M ? -3-(2-acetoxy-ethyl)-phenylr 4-(2-acetoxy^ : 
•••45 •-ethyl)-phen^ • . -. : ■ .>*.;■••. 

The term "arylene" as used herein refers to divalent unsaturated aromatic carbocyclic 
^radicals having-askgle "ring, such as phenylene, Or multiple condensed rings, such as ■■ _: - v-v: 
■: '» naphthylerie or anthiylen£ "Arylene groups may be unsubstituted or substituted with those ' • ''W 

• substituents 'enumerated for aryl. Examples of aryl groups include, but are not limited to, 
.: ; 20 phenylene-l,2-diyl, phenylene- l>3-diyl, phenylene-l,4-diyl,\naphthalene-2,7-diyl, naphthalene- ... 

. - ^diyl^anthracene-l^-diyl, anthracene-2,6-diyl, and anthracene-2,7-diyl. Examples of • 

'substituted arylene groups include^but are not limited to, 2-fluoro-phenylene-l,3-diyl, 2-fluoro* 
nv • : phenylene- M-diyl; 2-chloro-phenylene-L3-diyl, 2-chloro-phenylene-l,4-diyl y 2-methyl- Kiv 
- ■phenylene-r,3-diy]v2-methyl-phenylene-l74-diyl, ^trifluoromethyl-phenylene-lj3HiiylrBnd 2w 
•■' ; :.-25 :trifluoromethyl-phenylene-l,4-diyl. ' . r r . . .- :>: 

■ : r : Theterrri "heteroafyl" as used herein refers to- monovalent aromatic cyclic or polycyclic* 

- l . ring* systems having from 1 td : 4 noriadjacent heteroatbm's independently selected from.N; O, and: 

• * ; . : • ;.S. ■ Heteroaryl groups may be unsubstituted or substituted : with one-or more group's enumerated • 

for aryl. Examples of heteroaryl include, but are nor limited to, thiophenyl, furanyl, pyrrolyl, 
30 imidazolyl, pyrazolyl thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl tetrazolyl, pyridinyl, 
• ,.- pyiidaziny^pyrazinyUpyrirriidinyKquinolinyK.isoqum 

benzo[&]thienyl, benzoxazolyl, benzofuryl, benzimidazolyl, benzothiazolyl. Examples of • >- : 
■ substituted heteroaryl include: but are not limited td,'2-methyl-7-quinolinyl, 2-methyl-6-" * 
quinolinyl, 3-methyl-7-quinolinyl, 3-methyl-6-quinolinyl, 2-methoxy-6-quinolinyl, 2-methoxy-:.;: 
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7-quinolinyl, 3-methoxy-6-quinolinyl, 3-methoxy-7-quiriolinyl, 2-Ghloro-6-quinolinyl, 2-chloro- a*, o 
7-quinolinyl, 3-ch!oro-6-quinolinyl, 3-chloro-7-quinplinyl, 2-fluoro-6-quinolinyl, 2-fluoro-7- : 
. quinolinyl,3--fiuoro-6-quinoliny], 3-fluoro-7-quinolinyl, 2-fluoromethyl-6-quinolinyl, 2- 

: fluoromethyl^-quinolinyl^-fluoromethyl-e-quinolinyK '"" * 

■ 5 • • hydroxypropyl)-7-quinolinyl, 2-(3-hydroxypropyl)-6-quinolinyl, 2-acetyl-6-quinolinyl, 2-acetyl- 
. 7-quinolinyl, 2-(4-thiazolylmetiiyl)-6-quinolinyl, 2-(4-thiaz:olylmethyl)-7-quinolinyl, 2- 
acetarriidyK74quinolinyl, 2-acetamidyl-6-quinolinyl, 2-(2-acetoxy^ethyl)^7.quinolinyl, 2-(2- - 
acetoxy-etbyl>6-quinoliriyl, 5-benzofuryl, 6-methoxy-2-pyrirrudiriyl; ^ 5-methoxy-2 r pyrirnidinyl; . ; ... 
. 4-methoxy-2-pyrimidinyl, 5-chloro-2-pyridyl, 4-methoxy-2-pyridyl, 5-fluoro-2-pyridyl, l-(2- 
10 ethoxy-2-oxoethyl)-5-indolyL l-(2-acetylaminoethyl)-5-indolyl,: l-(3-methoxypropyl)-5-indolyl, 
• -fv ,. 'l>acetamidyl-5-indolyl, l-(2-acetoxyethyl)-5-indolyl, l-(3-metHoxy>3rOXO"p?opyl)-5-mdolyl;"'^ 
- , . * (2-methoxy-2-oxoethyl)-5-indolyl, 1 -(2-ethbxy-2-6xoethyl)-6-ind6lyl, l^(2-acetylajTundethyl):r^. w '■ v 
v .indolyl^l^ 

and l-(2-methoxy-2-Gx6ethyl)-6-hidblyL ■■ • -' r "' *t& 
:15 • ~ : -^"The'tdto^fteteroarylene" as used herein refers to divalent aromatic cyclic or polycyclic 1 - • 
'«:..": ... .. ring systemls having from 1 to 4 heteroatoms independently selected from N, O, and S.. • . 

, ^Heterorylene groups may be unsubstituted or substituted^ with those substituents enumerated- foi r^r^r 
.-.'•;v:-2J aryl. Examples of heteroarylene groups include, but are not limited to, furan-2,5-diyl, . 

thidphene*2,4-diyl; l,3-thiazole-2,4-diyl, l,3-thiazole-2,5-diyl, pyridinev2,4-diyl, pyridine-2 t 3W: : -^.-,-. 
"20 diyl; pyridine-2;5-diyl, pyrimidine-2,4-diyl, and pyrimidine-2,-5-diyl. • ?: ' • : • ' r 

The term "alkoxy" as used herein refers to -O-alkyl groups where "alkyl" is defined 
rabove^-M"! ••■"*:->. : - . " • • •■ <" 

An "effective- amount" is an amount of a compound of the -present invention that when 
administered to a patient ameliorates asymptom of disorders -associated with renin activity such ^-i. 
25 as hypertension and congestive heart failure. A "therapeutically effective amount of a compound^-*:; 
• of the present invention can be easily determined _ by one skilled in the art by administering a- : 
quantity of a compound to a patient and observing the result. In addition, those skilled in the aite,v : :?■! 
are familiar with identifying patients having disorders associated with renin activity such as ■ v 
hypertension and congestive hearT failure. 
30 ' The term "treating" as used herein refers to the administration of a compound of Formula 

I, Formula II or pharmaceutical^- acceptable salts thereof that eliminates, alleviates, inhibits the " ,r 
progression of, or reverses progression of, in part or in whole, any one or more of the 
pathological hallmarks or symptoms of any one of the diseases and disorders being treated. 
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including, but not limited to, hypertension, congestive heart failure, stroke, myocardial . 
• infarction, glaucoma, and hyperaldosteronism. * ■ ' 

The term "preventing" as used herein refers to the prophylactic administration of a 
compound of Formula I, Formula II or pharmaceutical!}' acceptable salts thereof to an 
5 asymptomatic patient at risk for the disease or disorder being prevented to inhibit the onset of an 
associated pathological hallmark or symptom, including, but not limited to, hypertension, 
congestive heart failure, stroke, myocardial infarction,. glaucoma, and hyperaldosteronism... ;• "> 
...j Additionally, once the onset of a pathological hallmark or symptom has begun, preventing 

means the prevention of further progression or reversal of progression, in part or in whole, of the 
10- pathological hallmark or symptom. - •■ 

The term "pharmaceutical^ acceptable salts, esters, amides,- and.prodrugs" as used 
. herein refers to those carboxylate. salts, amino acid addition salts, esters, amides, and prodrugs^of 
• the compounds of Jhe present-invention which are, within the scope of sound medical judgment; 
; r .r . : ^ //suitable for use in contact with : the.tissues ofipatients without undue toxicity, irritation7:allergic : ;/ .• 
15 response, and the like, commensurate with a reasonable benefit/risk ratio, and effective: for their.;" 
. r intended use,; as well as the zwitterionic .forms, where possible, of the compounds of the- • ' 

invention. The term "salts" refersto.the relatively.non-toxic, inorganic and organic acid addition' 
v: salts : Of compounds of the present invention. These salts can be prepared in situ during the finals, 
v -v -:-- isolation and purification of the compounds or by separately reacting the purified compound irr: 
: : - -itsfree base form with a suitable organic or inorganic acid and isolating the salt thus formed. 

•v>: ?'-r:. .. : The present invention. provides compounds^'capable of inhibiting renin. Compounds of ' 
the present invention are described hy : Formula I: • . ■ . }• ■ 
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a pharmaceutic . ~ /. " -/ ~ . "... ^.. v 

R f andR 2 are independently hydrogen or unsubstituted CHC3 alkyl; 
. ; R 3 is.hydrogen l <5xo;pr thioxo; 

R° is hydrogen or unsubstituted C r C 3 alkyl provided that when R 3 is oxo of thioxo R° is 
' r - absent; .•: - 

R 4 , R 5 , R 6 , and R 7 are independently hydrogen, halogen, carboxyl, substituted or 
unsubstituted C1-C3 alkoxy, or substituted or unsubstituted C1-C3 alkyl;- * 
. ; Q is ^ 8 -(CH 2 )o-6-, -NR 9 rC(0)-(CH 2 )o-6-, where 1 to 3 nonadjacent methylene units are 
"~ ' replaced with O, NR 10 , S or a combination thereof;" ' % ' " ' T~ ' " 

T is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl r or 
. substituted or unsubstituted C r C u alkyl ; . 
• Wis absent; substituted or unsubstituted aryl, -or substituted-or-unsubstituted heteroaryl; 
• Z is -(CjH2jo^ : cycloalkyleiie-(CH2)o-6-- where D to 6 nonadjacent methylene \inits are "... 
, - ; 7 - replaced >vitl>0, NR. 12 , S or a combination thereof, ■ . • • ^'''^.j:> 
- > - • .--(CH2)o-6-heterbcycloalk7lene-(CH 2 )o-6- where 0 to 6 nonadjacent methyleneunits 
. -are replaced with 0,-NR . , S or a combination thereof, • - ' : 7. . 

, r -(CH 2 )o-6-arylene-(CH2)o.6- where 0 to-6 nonadjacent methylene units are replaced 
with.O, NR 12 , S or a : combination thereof, . ^ . * 

■■ -.(CH 2 )o.6-hetefoarylene-(CH 2 )o.6- where 0 to 6 nonadjac.Qnt.methj'lerie'units^are . • 
^ ' replaced with 6, NR 12 , S or a combination thereof,. . 
- ■:. -(CH2)o:6-C(0)-NR n T (CH 2 )o.6- where 0 to 6 nonadjacent methylene units are- " 
. . .. -replaced with.O, NR- 2 , S or a combination thereof, 
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>^ C-.(CH 2 )o-6- NR l l -G(0)-(CH:)o-6- where-0 to 6 nonadjacent methylene units are 
.> v w*r.~: replaced with O, NR 1 - 2 , S or a combination thereof,.- • ... •■. . -. . : 

where 1 to 6 nonadjacent R u units are replaced with O, NR 12 , S or a 
combination thereof, or 

Z,* when W is absent, is hydroxyl, substituted or unsubstituted C\-C\ 2 alkyl where 
1 to 6 nonadjacent methylene units are replaced with O, NR 16 , S or a combination 
" : " : ' 'thereof,'^ where 0 to 6 nonadjacent 

" methylene units are replaced with O, NR 10 . S or a combination thereof; 
' J R 8 , R 9 and R ]0 are independently hydrogen or substituted or unsubstituted Q-C3 alkyl; 
R 11 and R 12 are independently substituted or unsubstituted C r C 3 alkyl; and 
R 1 * 4 and R 15 are independently hydrogen, substituted or unsubstituted C1-C3 alkoxy, 

substituted or unsubstituted C1-C3 alkyl, unsubstituted C r Ci 2 alkyl where 1 to 6 
" nonadjacent methylene units are replaced with O, or R 14 and R 15 together, with the 
""carbon to which they are attached form a 3- to 6-membered cycloalkylene or . 
heterocycloalkylene ring; and 
R^is substituted or unsubstituted C1-C3 alkyl or hydrogen. 

" ; Examples of compounds of Formula I include those where R 1 and R 2 , are hydrogen and 

RMsoxo. ... _ ^ : ". 

' Other examples of compounds of Formula I include those where R* R 5 , R 6 , and R 7 are m 
indeperidently hydrogen, halogen such as chlorine or fluorine, carboxyl, C r C 3 alkoxy such as 
methoxy. or Q-C3 alkyl such as methyl. 

Other examples of compounds of Formula I include those where R 4 , R 6 , and R 7 are 
hydrogen and R 5 is chlorine, fluorine, carboxyl, methoxy or methyl 

Other examples of compounds of Formula I include those where R 4 , R 6 , and R 7 are 
hydrogen and R 5 is chlorine, fluorine, carboxyl, methoxy or methyl. . 



WO 2004/089903 



PCT/IB2004/001162 



.. Other examples of compounds of Formula! include those where Q is -NR 8 ^CH2)o-6-, or 
-NR 9 -C(0)-(CH2)o-6- where R 8 and R 9 are independently unsubstituted C1-C3 alkyl. : ? .. -. f . 
■ Additional examples' of compounds of Formula I include those where Q is:-NH-(CH2)o-6- 

;ot--HH-C(D)-(CH 2 W.- " v "" 

Additional-examples of compounds of Formula I include those where Q is -NHfCHfe-, - 

■■■ Additional examples of compounds of Formula I -include those where T Is'imsubstituted 
phenyl; naphthyl such as 2*naphthyl, biphenyl such -as biphen-4-yL l,2',3^4-tetrahydroquinolinyl.T 
such as l.,23,4>tetrahydroquinolin-6ryl or l,2,3,4-tetrahydroquinolin-7-yl, 1,2,3,4-tetrahydro-... 

•naphthyl, k2;3 ? 4=tetrahydroisoquinolinyl ? 1,2,3,4-tetrahydroquinoxaIinyl, or i2t3.;4- ,. 

-tetrahydrbindolyl.^ •> - . - '• — - J.;"'. ■■ -x 

„ - ; Additional examples of compounds of Formula I includ'e^those where T is substituted 
phenyl, naphthylv biphenylrl>23,4-tetrahydrdquinolinyL i- v 2;3 v 4rtetrahydro-naphthyli-l,!Z3i4^ 

> tetrahydroisoquinolinyl, f^3;4-tetrahydroquinoxalinyl, 1,2,3,4-tetrahydroiridolyl, :2,3*-'- 
dihydroinaoTyl; 3TOXO-3;4rdihydro-2H-benzo[M]oxazinyl, or-3,4rdihydro-2H^ T ^ - 
benzo[l,4]oxazinyl. " y - 

Additional Samples of compounds of Fomiula I include those where,T;is phenyl — 
substituted from 1 to 5 times withd-Gs alkyl, halo, Ci-C 6 alkyl wherein 1 to 3 nonadjacent ; : 
carbons are replaced with O, NR 16 , S or a combination thereof, (Ci-C 6 alkyl).-C(0)-0-(CrC 6 
alkyl) 0 .rv(G,,C 6 alkyI^O-C(OMC r C6 alkyl) 0 .r, (Cj-C 6 alkyl)-C(0)-N(R 16 V, (d-Q alkyl)- • 
-NR^C(OMC,-C 6 alkylVn trifluoromethyl, (Gi-C 6 alkylVC(0)-NR 16 -(Ci*-C 6 alkyl) 0 -r, HO--; 

. C(OHG r C 6 alkyl) o-r, (C r C« alkyl) 4£<©MCi-G 6 alkyl) 0 -i-,- (C,-C 6 alkyl)-S(0) 2 -NR 16 -(CrCG- 
-alkyl)b:i:S -<Gisetf.alkyl)-Ni^^(OMCi.^ alkyl) 0 -r, or HO-(C r C 6 alkyl), wherein each R ,6 .isV 

-^independently tLqr Gy-Ce alkyl 6r^*6mbination thereof .For example'compourids^of Formula* I- 

'.■iwhere T'is 1 phenyl substituted-from 1 to 5 times ai stated above include 2^trifluoromethyJphenyl; 
.3-trifluoromethylphenylv44rifluoromethylphenyl, 2-chlorophenyl, 3-chlorophenyU 4- -..w ; 
chlorophenyl, 3 5 4-dichlorophenyl, 3.5-dichlofophenyi; 2-fluorophenyl, 3-fiuorophenyl, 4-. \ 
fluorophenyl 3-4-difluorophehyl, 3,5-diflugipphenyl, 2-methoxyphenyl, 3-methoxyphenylr4- 
methoxyphenyH 3,4-dinriethoxyphenyl, 3,5-dimethox)^henyl, 2-methylphenyl, 3-methylphenyl, 
4-methylphenyl, 3;4-dimethylphehyl 5 3,5-dimetbylphenyl, 2-chloro-4-fluorophenyl, 4-fluoro-2-. 
trifluommethylphenyl, 2^ 

\ethyl)rphenyly.N^ -v.: — - ,1 

V- Additional examples of compounds of Formula I include those where T is biphenyl 
substituted from 1 to 9 times. with C r C6 alkyl, halo, C r C6 alkyl wherein ! to-3 nonadjacent : 
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carbons are.replaced with O, NR 16 ; S or a combination thereof V (C|-C 6 . alky l)-C(0) r -0-(Ci-C* ■■ . : 
alkyOo-r^Gi^alkyO-O^OHCrQalkyOo.!-, (Ci^alkyWp^NCR^/^^alkyi)- ■■ . 
NR! 6 .G(0).(CrC 6 alkyl)o. r! trifluoromethyl, (C r C 6 alfcylVC^NR^Ci^aMJ^r/HQ^,:- 
C(0 4 V(Cr-C,5 alkyl) (CVC 6 alkyl\-C(0)-(Ci-C 6 alkyl) <mv<Ci«C* alkyl)-S(0)2-MR^-(CrC 6 
alkyl) o. r? (Ci-G 6 alkyl)-NR K ^S(0) 2 -(Ci-G 6 alkyl)o-i-, or «Q-(Ci-Go alkyl), wherein each R^-is 
. independently H or C|-Qs alkyl or a combination- thereof-. ■ • " • 

. - Additional examples of compounds of Formula I include^hose where T is naphthyHv 
J,2;3v4rtetrahydroquiriolinyL i;23,4-tetrahydro^ 

...1,2,3,.4-tetrahydroquinoxalinyl. or l;2,3,4-tetrahydroindolyl substituted from 1 to 7 tirnes^vith ... 
CrCe alkyl, :halo, hydroxy, oxoXi-Q alkyl -wherein 1 to-3 n£nadjacent carbons are-replaced • 
. \yith Q, NR ,6 v S/or a combination thereof r (G r C 6 ■alkyIJ-C(0)vO-:(Ch-C6-alkyl)o.r- > (Gi-G 6 alkyl)- 
OC(0)-(Ci-G 6 alkyl)o.r, : (G,-C 6 alkyl)-C(0)-Ni;R 16 )-; (C?i-G 6 alkyl)- NR ,fi --C(OHCi-G« alkyl) 0 > 
.^rtrifluoromethyl,=-(GrC 6 aUcyiyG(0)-NR ,6 -(ei^ alkyl) e :i-, HO-G(G)-(G t-Ce alkyl) 0 .Vs (Ci-. 
;G 6 ■ alkyl) jC(D)-(C!-C 6 alkyl) oV, (CrC 6 aJkyl)-S(0) 2 ^ I6 KCi^rf*lkyl)it-/(Cr^ alkyl)- . . 
NR 1 tS(Q) 2 -(Gi-G6 alkyl) oLyVof HO-(Gi-C 6 alkyl ) ] wherein SacK R- 16 is independentl^H : .or C,-: ; 
Co alkylor a combination thereof. Examples of such compounds include 6-methoxy-2rnaphtKyl^ 
. ..6$ydrDxy-2Miaphthyl,. 7-methbxy-*2-naphthyl, 6-methyl-2-naphthyl, 7-nielh.yl-2-naphthyl f 6. 
.'trifluorometh.yl-2-naphthyl, 7-trifluoro'methyl-2-naphthyl; 6-fluoro-2-naphthyl, 7-fluo'ro^2-r • : 
naphthylv^Qh-lQFp-2-naphthyl, 7-chloro-2-naphthyl; 6-(2-ac^foxy-ethyl)-2^riaphthyl, 7-(2- 
:aeetoxy-ethyj)*2-napht^ l-acefcyl-3,4- 
i..dihydro-2H-quinolit^6-ylriK4-thiazolylmethyl)-3 
3 f 4-dihydro-2H-quir^liri-7-yl^ ^ aridi-(2-acetoxy-ethyl)-3 ( 4-dihydro-2H-quinolin-7-yl. 
- ; ..- .-- Additional examples of compourrds of Formula I include those where T is unsubstitirted 
l naphthyi, 4-trifli^.romethylphenyl, tinsubstituted l^^^^etfdhydroquinolin-T-yl^lTC^thoxy^. 
<-oxoethyl)-5rindoIyl / 1 -(2-acetylamnoethyl>5-indolylv 1 .(^-methoxypropyl V5-tndolyl^l- ^ - s • 
. acetamidyl-5-ind 

. methoxy-2-oxo.ethyt)^5-indolyK iK2-ethdxy-2-oxoetHyl)-6rindolyl ? l-(2-acetylaminoethyl>-6.-^ ■ 
, indolyl; l-(3-methoxypro|tyl)-6-indolyL l-acetamidyl-6-indolyl;* l-(2-acetbxyethyl)-6-indolyl, 't 
(3-;Tiethoxy-3-oxopropyl)-6 r indolyl/l-(2-me^ 4-(2-ethox-y-2- 
oxoethyl)-3-d*o-3,4^ 3--o\o-3,4-dihydro-2H- ' V 

benzol-^ 

. (2-acetylamdnoettiyi^ 4-acetamidyl-3-oxo-3,4- . > 

. dihydro-2H : benzo'[l ;4jDxazin-6-yl, 4-(2^cetoxyethyl)-3-6xo-3,4-dihydro-'2H-benzo[l ,4.]oxazin : 
6-yl; 4^3-methox^ 
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, 2-pxQpthyl)r3^ l-(3-hydroxypropyl)r3,4-dihydro-- ? - -4 '\ ; 

. .. 2H"quinolin-7;-yl > lr(3rhydrpxypropyl)-2-oxo-3,4-dihydro-2H-«quinolin-7ryl 7 l-acetyl*3,4- . - 
y.- .r -. c dihydro-2H-quinolin-6-yl, l-acetyP2-oxo-3,4-dihydro-2H--quinolin--6-yl, l-(4-thiazolylmethyi)- i: 

3 t 4-diliydrp-2H-quinolin-7-yl, l-acetamidyl-3,4-dihydro-2H-quinolin-7-yl, l-acetamidyl-2-OM^>- ' v- 
5-.. 3 ? 4-dihydro-2H-quinolin-7-yl ? l-acetamidyl-S^-dihydro^H-quinoIin-e-yl, l-acetamidyl-2-oxo- - 

3,4-dihyd.ro-2H-quinplin-6-yl > l-(2-acetylaminoethyl)-3,4-dihydro-2H-quinolin-.7-.yl, l-(3- - 
t ; . v . ,_methoxy-3<>xopro^ l-(3-methoxyprepyl)-3,4-dihydro.-2H- • 

. , • ... flumolu^ l-(2-ethoxy-2^- • .' ■ . • -"i ■ 

. . ^pxoethyl)-3,4.-dihydro-2H-quinolin-7-.yl, H2-acetylaminoethyl)-3,4-dihyd^ 
- 10 - r . ... l r (3-methoxy.-3^oxopropyl)-3 7 4-dihy l-.(3-methoxypropyl)"3,4-dihydro^ :* - • 

2H-quinolin-6-ylrH2-meth^^ l-(2-ethoxy-2- 
r oxpethyl)-:^ 2-pxo-l,2v3,4-tetrahydro-2H-quia0lin=7-yl > 2-oxo- * ■^.•i-: 

, . y . : , : • , j :1^23,4rtetrahydro-2H-qu lr.(2-&celylaminoethyl)-2-^^ ■ - ■ - 

r . l-(3-methoxypropyl)-2r • ■— - ' ' 

;15 ;. pxa-3,4-dto.^ lr(2-methoxy^2-oxoethyl)- 2rpxp-3,4-dihydro-2H-quinolih^ ■•: \-y * 

. ; 7-ryl, lr(2Tethpxy-2-pxoethyl)- 2-oxo-3,4-dihydro-2H-quinolin-7-yl, l-(2-acetylarainoethyl)- 2- ■ ' ' ' * 
. ,pxo-3,4rdihydrp-2H^quipolin-6-yl, l~(3-methoxy-3-oxopropyl)- 2-oxo-3,4-dihydro-2Hzquinoliri- 
. ; -"6Tyljvlr;(3-njethoxypropyl)- 2-oxo-3 ? 4-dihydro-2H-quinolin-6-yl, 1^2-methoxy-2-oxoethyl)- 2--!- 1 -A " : 
, . ; _ oxQT.3,4-dihydro-2H-quinolin-6 : yl, l-(2-ethoxy-2-oxoethyl)- ^oxo-3,4Hiihydro-2H-quinolin-6- * ^ ~ " • 
r20 '....y] v lrX2:ae^tQX.yethyl)-2-oxo l^^-acetoxyethyl^^oxo-i'^- • ;: - 

.... • lV ..dhydrpr2H^ -g.**-.-*^} 

ac,ptoxyethyl):3,4-dihydrOT2H.quinplin-7-yr ■. r . • ■»:y:v« t 

v . . . . :■• .^Eutther examples of compounds of Formula I include.those whereT is unsubstituted. 

v. : ;.-£etero beiizofuryU ispquinoIinyl. pyridylr.pyriiTiidinyl, pyra&riyfr* f «*7* s 

>;; 25: . : ;^nd.;qMinpxaliriyL Examplesjof . compounds. of Formula; twhere T is. unsubstituted heterParyl' J^fi A^?!>-- 

^include;2-quinplinyl, 6-quinolinyl, 7 : quinolinyl, 6-isoquinolinyl 2-pyridyl;;5-benzofuryl;27f!^ ■« 
— < *• --.t/ :>*..-: : '. : :^->:*?:"'f L ""-- , f'i 

■ ^ ..... . v ' Further, examples of compounds of Formula I include those where T is substituted ■ -" -T" T ' 

heteroary! such as substituted quinolinyl, indolyl, benzofuryl, isoquinolinyl, pyridyl, ; - 
30 - ' pyrimidinyl v pyrazinyl, andquinoxalinyl. Examples of compounds of Formula I where-X is ~ 

. substituted heterparyl include quinolinyl isoquinolinyl or quinoxalinyl substitute&from 1 to 7 : "' :;: -> : ^ 
. times with Ci-Cg alley 1, Halo, Ci-C^alkyl wherein: 1 to 3 nonadjacent-carbons are replaced witter 
- ... • - . J .Q;>NR 1 ^S:6r a combination thereof, (C r Q alkyl)-C(0)-*0-(C r C6 alkyl) 0 .-i-;(G r C6 alkyl)-OV~:- : " I 
:-^JC(OHfei^ alkyl^r, (CpC 6 :aikyl)-C(p)-N(R 16 )-, (C,-C 6 alkyl).-NR 16 -C<OHC,-C6 .alkylt^:- 
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ctrifluoromet&yl, (Ci-G 6 alkyl)-C(0)-Mt 16 -(C,-C 6 alkyl) 0 .i-i HO-C(0)-(C r C6 alkyl> 0 -r, (Ci-e 6 - 
alkyl).C(0)-(Ci-C6 allcyl) 0 -r, (C,-C 6 alkyl)-S(0) 2 -NR l6 -(C r C 6 alkyl) 0 _r, <C r G6 alkyl)-NR 16 -^. 
S(0) 2 -(CrC6 alkyl) 6=rS or HO-(C r C6 alkyl), wherein each R 16 is independently H or Ci-C 6 ■ , . 
alkyl, or a combination thereof. Other examples include pyrfdyl;' indolyl, pyrimidinyl, or ■ \1 
pyrazinyl, substituted from 1 to 5 times with Ci-Qj alkyl, halo, C r C 6 alkyl wherein 1 to 3 
nonadjacent carbons are.replaced with O, MR 16 , S or a combination thereof, (Ci-C 6 alkyl)-C(OV 
CKC r C 6 alkyl)6.f^ (C r Co aIkyl)-0-C(0)-(C r C 6 alkyl) 0 -r, (C r -C 6 alkyl)-C(0)-N(R 16 )-, (C,-(V 

-alkyl)- >IRr 6 .-C(0)-(C r C 6 alkyl) 0 -r, trifluoromethyl, (C r C 6 alkyO^CCO^MR^^CK-Q alkyl) 0 -t-.r 
HO-C(G)-(Ci-C 6 alkyl)o.r, (C r C 6 alkyl)-C(0)HCrC 6 alkyl) 0 -i- ? (C r C 6 alkyl)-S(0) 2 -IvIR 1<s Hai- 
C 6 alkyl) 0 -,-, (e r C 6 alkyl)-NR l6 -S(0) 2 -(CrC 6 alkyl) D .,-, or HO-(C r C 6 alkyl), whereinteach R 1 * 

■ is independently H or Ci-Ce alkyl or a combination thereof •• - * ' - r r-r — \. J . 

■ Further ex^fiples of compounds of Formula I include those where T is N-substituted 
l,2,3,4-tetrahydroquinolin-7 : yl, N-substituted 1 ,23,4-tetrahydroquinolin-6-yl, N-substituted 3r..L 
oxo-1, 2,3 ,4-tetrahydroquinolin-7-yl, N-substituted 2-6xo-l ,2,3,4-tetrahydroquinolin-6-yl ? N- ^.<: 

^"substituted 3"-'6x6-3,4-dihydro-2H-benzo[l,4]oxazm-6-yr, N-substituted 3-oxo-3,4-dihydh>-2Hvr: 
benzo[l,4]oxazin-7-yl, N-substituted 2-oxo-4a,Sa-dihydro-2H-chromen-7-yl, N-substituted 2,3- - 
dihydroindoI-6-yl, N-substituted 2-oxo-2,3-dihydroindol-6-yl, N-substituted 2,3-dihydroindol-5- 
yl, N-substituted 2-oxo-2,3-dihydroindbl-5-yl, N-subsfituted 6-indolyl or N-substituted 5- 
indolyl.Examples of compounds of Formula I where T is N-substituted 1,2,3,4- 
tetrahydroquinoiin-7-yl, N-substituted 1 ,2,3,4-tetrahydroquinolin-6-yI, N-substituted 2^oxo- - - 
r,2,3,4-tetrahydroquinolin-7-yl, N-substituted 2-oxo-i,2,3,4-tetrahydroquinoiin-6-yl, N- 
substituted 3-oxo-3,4-dihydro-2H-benzo[l,4]oxazin-6-yl, N-substituted 3-oxo-3,4-dihydro-2Hk 
benzo[l,4]oxazin-7-yl, N-substituted 2-oxo-4a ? Sa-dihydro-2H-chromen-7-yl, N-substituted 2,3-.: 
dihydroin3ol-6~yl, N-substituted 2~oxo-2,3-dihydroindol-6-yl, N-substituted 2,3-dihydroindolr5-: 
yl, N-substituted 2-oxo-2,3-dihydroindol- 5 -yi ? " N-substituted 6-indolyl or N-substituted : J5> 
indolyl. include those~where the N-substituent is Ci-Ce'alkyI, halo, Gj-Q alkyl wherein i~to 3 h\ ; 
nonadjacent carbons are replaced with O, NR 16 , S or a combination thereof, (C1-C6 alkyl).7C(0)rT 

'^C\^^\^ % (CrCe'alkyl)^-^^)-^!-^^ alkyl)6-i-, (C r C 6 alkyl)-C(0)-N(R , - b K (Q-Cj-- 

; alkyl)- NR ,6 -C(0)-(C,-C 6 alkyl) 0 .r, trifluoromethyl, (C,-C 6 alkyl)-C(0)-NR 16 -(C,-C 6 alkyljo^ 
H6-C'(0)-(CrC 6 alkyl) o-r, (CrQ alkyl)-C(0)-(C r C 6 alkyl) 0 -r, (C r C 6 alkylVSCO^IR 16 -^!, 
,C 6 .alkyi) o^r, (C r C 6 alkyl)-NR l6 -S(0) 2 -(Ci-C 6 alkyl) 0 -i-, or HO-(C,-C 6 alkyl), wherein each R 16 - 
is independently H or Ci-C* alkyl. Additional M substituents include -(CH 2 )o-6-C(0)-0-(CH 2 ) 0 .: 
6-L, ;(CH 2 )o.6-0-C -(CH 2 )o.6-C(0)-NH-(CH 2 )o-6-L, -(CH 2 )oVNH-C(0)-(CH 2 ) 0 .6^ 

' L, -(CH 2 ) 0 :6-NH-S(0) 2 -("CH 2 ^ -(CH 2 )o.6-S(0) 2 -NH-(CH 2 )o.6-L, -(GH 2 ) o-6-NH-C(0)-NH- 
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^(CU 2 )^6-Uox -CH 2 -(Gi-G6 alkylene)-L where 1 to 3 nonadjacent methylene units of the 
alkylene group are replaced with O, NH, S or a combination thereof and where L is aryl, ■ . 
•• <fteterbaryU or heterocy'cloalkyl, - . - • • •.».;•:>:. 

■■ •••Further examples of compounds of Formula I include those where Z is 
R 15 



,, 5 -,:. • - • - ■ ■ ■ 

where 1 to 6 nonadjacent _R 14 units are replaced with O. _ : r. 

^ _ ' pusher examples of compounds of Formula I include those where R 14 and R 15 are 
hydrogen. . r • 

. .. - Further examples.of compounds of Formula I include those.where Z is - 
AO . KCH 2 )o-6-C(0)"l^ li -(CH2).o-6-- where 0 to 6 nonadjacent methylene units are replaced. With O, ~- 
NR 12 , S or a combination thereof; or . . . ; v,~. ' 

-(CH2V6- NR n -(C(0)-CH 2 )p-6- where 0 to 6 nonadjacent methylene units are replaced with O,- . ... 
NR 12 ,S or a combination thereof; and <H\ 
R 12 is as defined above. .. : 
.: 15 Further examples of compounds of Formula I include those where Z is -Q-(CH2)2 r 3-0- 

. (CH 2 )i.2- such- as r O-(CH 2 )3:p-(CH 2 )-, -0-(CH 2 ) 3 .4-0-, Q-(CH2) W -, ^CH 2 )-0-(CH 2 ) 2 . 3 -Q- 
j... (CH 2 )o-i-> -C(0)-NR ?6 -(CH 2 ) 2 - .C(0)-NR 16 : (CH 2 ) 2 -O-, or -0-(CH ? )3-S-(CH 2 ),-. , vT 

Further examples of compounds of Formula I include those where when W is absent, Z 
is hydroxyl, Ci-Gi 2 alkyl wherel to 6-nonadjacent methylene units are replaced with O, or - 
20 . (CH 2 )(wC(0)-NR 16 -(CH 2 )o-5-CH3 where 0 to 6 nonadjacent methylene units are replaced with wi 

. ' :°- '. 'j.. ■ : 

- Yet further examples of .compounds of Formula I include those.where. W.is unsubstituted 
- or substituted phenyl. Examples of compounds of Formula I where W is substituted phenyl .«, ■ * 
indude 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl,.2r. -v> 
25 chlorpphenyl, 3-chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl£2- 
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2- 
methoxyphenyl, 3-methoxyphenyl, 4-methoxy phenyl, 3,4-dimethoxyphenyl, 3 ? 5- 
. . dimethoxyphenyl, 2-methyIphenyl, 3-methylphenyl, 4.-methylphenyl, 3,4-dimethylphenyl, 3,5.- 
dimethylphenyl, 2-chloro-4-fluorophenyl, 4-fluoro 1 24rifluoromethylphenyl, 2-(2-acetoxy- * 
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ethyl)-phenyl, 3-(2-acetoxy-ethyl)-phenyl, 4-(2-acetoxy-ethyl)-phenyl, N,N-dimethyl- 
benzamide-4^yl, and 4-acetylaminophenyL 

Yet further examples of compounds of Formula I include those where- W is unsubstituted 
or substituted heteroaryl. Examples of compounds of Formula I where W is unsubstituted * 
heteroaryl include indolyl such as lH-Indol-3-yl. 

• Yet farther examples of compounds of Formula I include those where Z is -0-(CH2>3-0- 
CH2-, and W is 2-methoxyphenyl. - - - - 

-Yet further- examples of. compounds of.Formula I includevthose where Q is-NH-CHfe- or 
-NR 8 -CH:>-; T is unsubstituted naphthyl, unsubstituted 4-trifluoromethylphenyl, unsubstituted-^ 
l,2,3,4-tetrahydroquinolin-7-yl ? l-'(3-hydroxypropyl)-3,4-dihydro-2HTquinolin-7-yl, orVl-(2- : 
^cetoxy-ethyl)-3,4^dihydro-2H-quinblin-7- R 8 is Gf-G 3 alkyl. 

i'-v . -rStill further examples of compounds of Formula I include those % 6f Formula II and HI: - 




-•br'k-piiarih salt thereof, where i ■ .-" '■' - : '*••- --r- 

R 9 , R 10 , r!;, R 1 :, R 14 ; R 15 , R 16 , Q;T, Z, and W ai&as 
• r \:.-:. 1J ;-r>;-. i .dfefmfed above • ^ " " : \-' r 

- : - ' - Also within the scope of the. invention are compounds of Formula IV and V . 
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^ . ..Qr a.pharmaceuticall^ acceptable salt thejrepf,.\yhere v . ::> , ; -, Vl -r 

^ <t _ w T.i^substitu^ . H _.. . 

. _ 4 , t ^^is^u.tjstituted qr ^substituted aryl } .qr substituted or ^substituted heteroaryl; and,. , ... 

k . 5 : i . . . t - y R 17 is hydrogen or C1-C3 alkyl. . _ .. 



Qther examples of compounds of. Formula IV and V include those where.T, is substituted 

Othejr. examples of compounds of Formula IV and V include those where T js phenyl 
1,0 substituted from 1 to 5 times with Ci-Ce alkyl, halo, d-Ce alkyl wherein 1 to 3 nonadjacent, . ■. ■•zw.i.uj 
, ... c^bqns .are.replaced with p, NR 16 , S or a combination thereof, (QrCe alkyl)-C(Q.)rO-(Qir.C6 
, . , ■ " al^po4r4Pi-C6 alkyD-0-C(0) : (C r C 6 alkyl) 0 -c, (C r C 6 alkyl)-CCO) : ^(R 16 )-, : (C-C* alkylK^.,.;- ■, ^ . 

J^ l ^C(0)-(Ci-C 6 alkyOo-i-, trifluoromethyl^^ #Qd? : Z : 

i? (< . r C(OK^i-C6.alky!) 0 .r, (Ci-C 6 alkyl) r C(OM.Ci : (^ 

,,,.15. alkyl)-^^(0)2 : (C r C6 alkyl)oa-, or ^ 

, ..independently H. or C1-C6 alkyl or a.combination thereof For example ; compounds of Form|il^l;^:^^ : 
wherejT is. phenyl substituted from 1 to 5. times as stated above include 2-trifluoromethylphenyUr 
34rifluoromethylphenyl, 4-tri^ . _ .y- s 

chlorophenyl,,3,4-dichlorophenyl, 3,5-dichlorophenyl, 2-fluorophenyl, 3-fluorqphenyl, 4- 
.20, • fluorqphenyl, 3,4.-4ifluorophenyl, 3^5-difluorophenyl, 2-methoxyphenyl,3-methoxypheriyJ > .4- .,-- 
., ... : methoxyphenyl ? ..3,4-dimethoxyphen 

^ 4-methylphepyl, 3,4 : djmethylphenyl, 3,5-dimethylphenyl, 2-chloro-4 : fl.uoropb 



WO 2004/089903 



PCI7IB2004/001162 



-27r 

triflubrome^ 4-.(2-acetoxy-:< u! 

•etfc^phenyV^ and 4-acetylaminophenyl. . , 

Odier; examples of compounds of Formula IV. and V include those where T is substituted 
phenyl,- naptithyl, biphenylvl^^SA-tetrahydroquinolinyl, 2-oxo-l,2;3,4-tetrahydroquinolinyI, 
l,2,3;4-tetraKydro-naphth3yK 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinoxalinyl, . . : 
1,2,3^4-tetrah.ydroindolyl, 2,3-dihydroindolyl, 3-oxoo,4-dihydro-2H-benzo[L4]oxazinyl, or 3A- 
■dihydF0-2H^berizp[l <4]oxazinyl; Examples, of such compounds include 6-methoxy-2 : naphthyl;^ 

- trifluoromethyl-2-naphthyl, 7.-trifluoromethyl-2-naphthyl;.6-fluoro-2-naphthyl, 7-fluoro-2- 
naphtHylyfi^chlbro-2-naphthyl, 7-chloro-2-naphthyl,^6H2-acetpxy-ethyl)-2-naphthyl i 7-(2- - 

. aeetoxy-ethy"l):4-TiaphthyU lr(3*ydroxypro^ = bacetyl-3,4- kr- 
:yihycfro-2H-quinbli^ l-acetamidyUQ: 
t ^-dihydro^H.quinolin^ryl-^ndl -(2-aeetoxy-ethyl)r3 ,4-dihydro-2H-quinolin-7-yl. ■ - . ; - 

. Other examples of compounds of;Formula rV/andV include those where Tris naphthyl, 
nl;2,3,4~tetrafcydroqm 

-'",l,2,3,4rtetrahydroisoquinolinyl, 1,^,3 ,4-tetrahydroquinoxarinyl, 3,4-dihydro-2H- . : - ■ 
^benzb[r,43dxaziriyl;- S-oxoi-S^dihydro^H-benzotl ,4]oxazinyl, 2,3-dihydroindolyl, or 1,2,3 A^-' 
..'tetrahydroindolyl. substituted from 1 to 7 times with, Ci-C 6 tfiky]; halo, hydroxy, oxo, C r Q >j£?x 
; i; alkyl wherein .1 to 3 nonadjacent carbons' are replaced with O, NR 16 , S or- a. combination thereof 
• v(C r e 6 alkyl^G(0)-0-(C r C 6 alkyl) 0 -i : , (Ci-C 6 alkyl)-0-C(0)-(CrG 6 alkyl) 0 -P, (Ci-Cfc&kyl)* : 
•C(0)-N(R^)^^ alkyl>^C(0)-; : . 
-^m ! ?-:(GrC 6 alkyl)o,i-, HO-C(0)-(C r C 6 alkyl) 0 .i-, (C r C 6 alkyI)-C(0)-(C,-C6 alkylKr, (€,-(2* 
;;*1^ 6-1-, (C,-C 6 alkyl)-NR 16 -S(0) 2 -(Gr-C 6 alkyl) 0 -r, or HQKQ-Q:, 

- alkyl), wherein each-R - is independently H-or-d-Q alkyl^r a combination, thereof;- 

./^;.' ;^v^OtheEjexamples of compounds of Formula IV and V include those : .whereL:T-ia> ■• ■ 
'! unsubstitilted naphthylvUrisubstituted 4-trifluoromethylphenyl, unsubstituted 1,2,3,4^ ■ tt:-. 
.^trahydroqi^ l-(2-acetylanlinoethyl)-5-indmyl,;.^ 
r l-(3-methoxypropyl)^54ndolyl, l-acetamidyl-5-indolyl, l-(2-acetoxyethyl)-5-indolyl,.j-(3 i - ":>•:' 
-•: metHoxy-3-oxopropyl)-5-mdolyI, H2-methoxy-2-oxoethyl)-5-indolyl, H2-ethoxy-2-ox6ethyl;h 
.;6-indolyl, lr(S-ae.etylaminoetliyl^ l-acetanv.dyJ-6^ vj 

.1 indolylrl-(2^acetoxyethyl)^6-indolyl, l-(3-methoxy^3-oxopropyl>6-indolyl, l-(2.-methoxy^r v 
■ .oxoethyl)T6rindolyl,4-(2-etooxy-2-oxo'ethy^ 

- ,oxof3,4-dihydro^2H-benzo[i,4]oxazin-6-yl, 4-(3-methoxypropyl)-3-oxo-3,4-dihydro-2H- * ^ 
-■.JrenzoM 
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.. i-." acetamidyirSTOXoOyfc^ 4-(2-acetoxyethyl)-3*-oxo-3,4- 

dihydro-2H-benzo[l,4]oxazin-6-yl, 4-(3-methoxy-3-oxopropyl)-3-oxo-3,4-dihydro-2H-: •. ■ 
behzo[l,43oxazin-6-;yl^ 

' ? i-(3^hydroxypropyl)^3,4-dihydro-2H-quinolin-7-yl, l-(3-hydroxypropyl)-2-oxo-3,4-dihydro- : 
5 2H-quinolhv7-yl, l-acet5'l-3,4-dihydro-2H-quinolin-6-yL l-acetyl-2-o?io-3 t 4-dihydro-2H- 
.quinolinr6-yl, l-(4-thiazolylraethyl)-3,4-dihydro-2H-quinolin-7-yl, lracetamidyl-3 ? 4-dihydro-. 

- ■ 2H^q.uinQlin-7-"ylv l-acetamidyl-2^oxo-3,4-dihydro-2H-quinoHn-7-yl, l-acetamidyl-3,4-dihydfb- : 

- ...v. 2H-quinolin-6-yl, l-acetamidyl-2rOXO-3,4«dihydrQ-2H-quinolin-6ryl, l-(2 r acetyJaminQethyl)^ 

• • 3,4-dihydro-2H-quinoJin-7ryl, l-(3-methoxy-3-OKopropyl)-3,4-dihydro-2H-quinolin-7-yl/ l-(3^: 
10 »■ methoxypropyl)-3,4-dihydro-2H^quinolin-7-yL l-(2-methoxy-2-ox6ethyl)-3,4-dihydro-2H-- ■ - 

v3,4--dihydro.2H-qui^^^ 

. - quinolin-6-yl, l-(2-ethoxy-2rOxoethyl)-3,4-dihydro^ 2-oxo-l,2,3,4-tetrahydro-^ 
15^ lr(2^acetylaminoethyl)^6xb--^i:- 
:* 3,4-dihydro-2H-quinblin-7-yl, l~(3-methoxy-3-oxopropyl)- 2-oxo-3,4-dihydro-;2H-quinolin-7- ■ 
\ -Sv. :\yl;4M3-meflwxw^ l-(2rmetfioxy-2-oxoethyl> 2- 

. • "0X0-3 ,4-dihydro-2H-quinolin-7-yl, l-(2-ethoxy-2~oxoethyl)- 2-oxo^3,4-dihydro-2H-quinolin-^ 
. . yl, I*(2-acetylaniinoethyl)- 2-oxo-3,4-dihydro-2H-quinolin-6-yl, H3-.methoxy-3-ox6propyl)- 2- 
20. oxor3,4-dihydro-2H-quinolin-.6-yl, l-(3-methoxypropyl)- 2-oxo-3,4-dihydro-2H-quinofin-6-yl;- 
.■■-vr: --: /4±(2-methoxy-2^ox l-(2-ethoxy-2-oxoethyl)-2- 

oxo-3,4~dihydro-2H-qiiinolin-6-yl, l-(2-acetoxyethyl)-2-oxo-3,4-dihydro-2H-quinolin-6-yl, 1- 
■ . - \? (2-acetoxyethyl)-2-oxo-3,4-dihydro^ ' Z- 

. ^.-quinolin'^-^ :.. " : ' . :/.« 

2S ; ^-ife j, :/r. : Additional examples of .compounds of Formula IV and Vinclude. those where X .is > .. 
. *quinolinyl s 4scquinoliny] or quinoxalinyl substituted from 1 to -7 times with Ci-G* alkyl," halo,' - 
;.^Q^G^alkyl l Ayherein l.to-3 nonadjacent carbons are replaced with^O; NR./; S/or ^combination:-! 
,::iv... thereof^^ alkyl) 0 :,-, (C,-C 6 alkyl)-0-CiO)-(C r C 6 alkylki-, (C r C^ J 

- - ; alkyl)-C(0)rN(R ,6 >, (C r Q> alkylV NR 16 -C(0)-(Ci-C 6 alkylVi-, trifluoromethyl, (G r C 6 alkylf 
.30. : e(0).NR 16 -(Gi-C 6 alkyl) o'-r, HO--C(0)-(C,-C 6 alfcyl) o.r,(Ci-C 6 alkyl)-C(0)-(C^G 6 alkyl) 0 .,V 
.' (C|rG 5 :alleyl)-S(0) 2 -JN]R 1 ^(Ci^ alkyl) 0 .i-; (C r C 6 alkyl)-NR ,6 -S(0) 2 -(CrC 6 alkyl) 0 :k, or HO- 
(Ci-Ce alkyl), wherein each.R 16 is independently H or Ci-C^ alkyl or a combination thereof • ' 
- k Further examples ofcompounds of Formula IV-and V incluile.those wher&Tis pyridyl, 

indolyl, pyrimidinyl j : orpyrazinyl, substituted from 1 to 5 times with-Cj-Gs alkyl, halo, Ci-C 6 
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: \-n alkyl wherein 1 to 3 nonadjacent carbons are replaced with 0, NR , S or a combination thereof, . > 

(GrQ alkyl)-C(0)-O^Ci-C 6 alkyl) 0 -r, (q,-C 6 alky])-O^C(0)-(C,.C 6 alkyl) 0 -r, (Ci:C6 .alkyl)-. . v . v ., ; . 
C(D)-N(R^)r;.(Gi-C6 alkyl)- NR 16 -C(0)-(C,-C 6 alkyl) 0 -r, trifluoromethyl, (C r C 6 alkyl)-C(0)r. .. :L 
MR ,6 -(C r C 6 alkyl) 0 -is HO-C(0)-(CrC 6 -alkyl) 0A -> (C r C 6 alkyl)-C(OMC,-C 6 alkyl) w - f (C^C* ' 
•5 . alkyl)"S(0) 2 -bTR ,6 -(CrC 6 alkyl) 0 -i-, (C,-C 6 alkyn^IR 16 -3(0) 2 -(Ci-C 6 alkyl) 0 -i-, or H(>(Ci-C 6 - ■ * 
alkyl), wherein each R 16 is independently H or Ci -Co alkyl or a combination thereof. 

• v. .:.; v , . , rci t i^et further examples of compounds^ Formula IV an d V include thos^where T is^N- •._ . . ^ 

substituted l,2;3,4-tetrahydroquino!in-7 r yl, N-jsubstituted l,23,4-tetrahydroquinolin-6-yl, M- : J . . . 
\ s v.z ■ . substituted 2-0X0-1,2,3 A-tetrahydroquinolin-7-yl,-N-substituted 2rOxo-l,2;3 T 4- : / . • 

10 tetrahydroquyiolin-6-.yl,.N-substituted 3-oxo:3,4-dihydro-2H-benzo[l,4]oxazin-6-yl, N r ' _ c'...- *. ' 
r«-^j-.' >;substituted 3^pxQ^4=dihydrq-2HrbenzQ[ 1 ;4]oxazin-7-yl, N^substituted42.-oxo^a,8a^ 

2£Kchromen-7-yl, N-substituted 2,3-dihydroindol-6-yl, N-substituted 2-oxo-2,3-dihydroindol-6f 

substituted 6-indolyl.OF-N-substituted 54nd.olyl. - . :UL>r:; a,.-.... 

:.:MS- :i ■ ; v : • f \eL;irVet ^iitt : heKexamples of compounds of Formula-.IV and V include those wheraigs Ci-Ce 

alkyl, C1-C6 alkyl wherein! to 3 jiQnadjacent carbons are replaced with O, NR 16 , S or a :H:y. -Z 
::;r ^ .-..combination thereof, (C r C 6 alkylVC(0>Q-(CiTC 6 alkyl) 0 .i- s (C,-C 6 &lkyl)-OdG(0),(q,-C 6 ;-. .:,;no l ov^. 

alkyl)o:i-, (C 1 -C 6 ^k-yl)-e(0)rN(R 16 )-, (C,-C 6 alkyl)- NR 16 -C(0)-(d-G 6 alkyl) 0 -i-, . : - • 

wv .nnx -trifluoromethyl, (G K C 6 alkyl)-G(0.)-NRl 6 -(Ci-q 6 alkyl) 0 -i-, HO-C(0)-(C 1 -C 6 alkyl) m-, (Cx-Czk:^ 
20 alkyl)-C(0)-(C,-C 6 alkyl) o-r, (Q-Q alkyl)-S(0) 2 -NR 16 -(CrC6 alkyl) 0 -i-, (C r C 6 alkyl),NR 16 -.,/ . ■ ■ 

• -i - i^iv v .S(0).2^(Gi-G6:alkyl)-oq-, or HO-(G.rG6alkyl)j.wfcierein each R 16 is independently H or Ci-C 6 

alkyl. - - 

r : : - v -irr- s «* -Additional examples of compounds of Formula IV and V-include those where W is ■ ■ . t r. v 
... ...unsubstituted or subs.titute.d pheny.1. .Examples .of ..compounds of FormulalV where W is .. ^;i.uv-:> 

■v.-.-: 25~„ - subaUtutedpheqyl includej-trifluorometh 4^, - • ..v^^i^; 

- • trifluoromethylphenyly^^ 4-chlorophenyl, 3,4-dichlorophenyl, i^iv-r-w: 
v^^vi.^-^SrdiclilQjQphenyl, 2-fluorophenyl r 3-fluorpphenyl, 4-fluorophenyl, ^difluorophenyl* 3,5- >JMxfc*d 

difluorophenyl, 2 : mgthoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3,4-dimethoxypheny^' vv:-.v:- w 
• ' 3,5-dimethoxyphenyl, 2-methylphenyl, 3-methyJphenyl, 4-methylphenyl, 3,4-dimethylphenyl,-. • ■ 
30 3,5-dimethylphenyl, 2-chlprQ-4-fluorophenyl, 4rfluoro-2-tri.fluoromethylphenyl, 2-(2-acetoxy- •* -r . 
i - \ : ^ethyL^phenyli 3-(2-acetoxyTethyl)-pheja.yl, 4-(2-acetoxy-ethyl)-phenyl, N.N-dimethyl- ; <-vr. r.v, 

- ... . .benzamide-4-yl, or 4Tacetylaminophenyl^ ... ... . . .j-..;. 

■•: J; v -i:r. . Additional examples^of compounds-of. Formula IV and V-include -those-wbere W is 2-, , 
methoxyphenyl. ^.-W '-. '^"-■■-"■"T 4 :; • • • * r ^Mr, 
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:VJ : - -u-:,r.i- s .. ■ Additional examples of compounds, of Fonriula IV and V include those where T is 

unsubstituted naphthyl^unsubstituted 4-trifluoromethylphenyl, unsubstituted 1,2,3,4- , . . . 

' .tetrahydroquinolin-7-yl, l-(3-hydroxypropyl)-3,4-dihydro-2H-quinolin-7-yl, or l.-(2-acetoXy-<--.: 

• ethyl)-3,4^dihydro-2H-quinolin-7-yl and W is 2-methoxyphenyl. • " 

5 " . • * • f - - 

Representative compounds of Formula I include 

■ :/..r{4-_{4^^ . - v ; :. 

. ■ - .ylmethyl-amine, . ^ v : . . • - . - ~ . ..'.w- 

*.l ■ ' (4-r {■4r.[3-(2-rtiethoxy-bensyloxy)-propoxy] -pheny 1 } -piperi din-3 -ylV(6-niethoxy- . . . 
10 naphthalen-2rylmethyl)ramine r ? - ■ ■ , • ■ . ' V = ■ 

\ .. .. j t , ; -ir - ■ -v i .^i4^P.^><niethox yrhenz-y loxy)-propoxy] -phen y 1 }.-_piperidin-3 -y l)~quinolin-7-ylmethyl- , ;. i -« 
--■ ...amine,- ".=-_ . - jrt\\\ ;.s-v.::-v •-■ ■■ ' '- 'V- : " 

-quinolin-7-ylmethyl)ramine,: ■ vr .... ..:;^o^.;/ ; -- 

;*^rS-..v r-.vtfvns <.44M3??(2^ }-'piperidin-3-yl).-methyl-nap&thalen- : .-/.'.>"■ . \ 

• v : \2-ylmethyl7amineir - A - " - "•<-»■':: 

6r[(4-{443-X2*methoxy-benzyloxy>^ 

- 7^ . inaphthaleair2-ol v ■ • ■- • • ••;*wev.ia..r^ : 

. benzofuran-5^ylmethyl-(4- {4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl } -piperidin-3- 
20 ylVamine, * ' »w 

r ■ >(1^ * »w 

- -yl)-amine, •■ • ' ■.v:v\:i 

• *. - - . 6-[(4-[3-(2-methoxy-benzyloxy)-propoxyl]-phenyl}-piperidin-3-ylami - •> 
^e^-e^ , -v ■-.;.:.;rf^-«;ss^;. 

25-.- a,..-:,T f *:oJfe[(*M&{2^^ 

- : . v^n^phthate^ ■-■ ■ * -^Sw^^i 

^syrrx .^ (4-{4-[3-(2^methoxy-benzyl"oxy)-propoxy]rphenyl }.--.- - • 

. % v^pipendim3^yl)-anude, >\- • ', ■• : ' 1 ; - " / " -py-yi 1 \ % 

■6-[(4-{4-[3-(2-methoxy-benylo^ 

- : 30 " naphtbalene-2-carboxylic acrd methyl ester, • : ■ \ 

A "v ■ : il i;. t .(4 r ,{4r[3-(^fluprOrte • ' 4 

., amine,. '„ r- • - . • .. • . .jw » 

• /.,.;.,->;'v6-[(444-[3-(2-jEluoro-benyloxy)-propOxy - • • 
-.v- :naph|hale^e-2rcaAwyUc acid. methyl ester, ... - *. ' . "" : , : .-. . - 
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i n.rv.-...f ... .6-[(4t.{^^^ 

naphthalene^ -carboxyJic acid, '-. .. .. ..r: - 

. . p. . 6-[(4-{ 4-[3-(2-fluoro-benzyloxy)-propoxy] -phenyl} -pi peri din-3-ylam . s~ 

pyridine-2-earboxylte. acid methyl ester, ■ •.. * 

. 5 . ■ naphthalene-fZ-sulfonic acid (4-{4-[3-(2-fluoro-ben2:yloxy)-propo;;y]-phenyl }-:piperidin- .. 

3-yl)-amide, - 
(4-{4-[3-(2-flupro-benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-(4~fluoro-3^ - 
: -r-.v> y.Mfl^^^ . - ... - r..:.v.^/..v,.:-. 

, v.v; ; ; . , • • : . v. {3.-[.(4-.{4-[3K^^^ - •• ■ 

,.10-: / phenoxy} ^acetic acid methyl ester, \.' ■ - 

.iV ! • 
z:~ ;:. ■ ^;v : phenaxy4^ethyl>pyJXolidine-:2 ; .one; • : -..'V:7 : - - - s •• *' • - " ":. ■'" :*.•-:•-",- :^i^x^c±> 
« ^ 4-tetrahydro-quiholme-7-carbonyl)-anunG]-4r. ; 

f • y -i { 4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl } -piperidine- 1 -carboxy lie acid tert-butyl ester,.' 4 : - ■ " i 

:;?„\\ •-;>:>; and y' •. . , ,.- .. ' ■ • ' i • ' \ ^ V^i' 

:/-.■: [l-(2-<Jimethylamino-e^ 
^y.r :-^.in^tHpxybenzyloxy)-propoxy]-phen . . .r.f r ^r^.y^ 

■,,.20 -ru*:^ - • -'-■■.'-> ' - - • ' . - " 

:.;^r^&r'^0th^iepiesentatiye:conipounds of Formula I include the cis geometric isomers of those 
.. compounds: Jistedib.y name above. *•.:.•■■ >-r^av.u.i5> 

v.i -.r /. ...v. ..Th&compounds of Formulae I-V have, at -least two asymmetric carbon-atoms, thatrbeing * . •>« 
a;.25jKa -the oaiibpns^of the piperidine.ring attached to the -Q-T and.phenyl moieties, and cm exist:.in-tfas * c£j$iy» 
•f.-;*^ : >.;fppT^of .ORtically,pure enantiomers racemates, diastereomer mixtures,- diastere6meric.racematesv' 5 iV -" : 
?' rj: r# rPX;n?i^tU|:es ^o£.4ias)9^roerijq..a6ema^ Useful examples of compounds of formulae I-V?:,.^: ir^v^f 
r T-.r.- include those where the relative configuration of the phenyl moie.ty and the ^-Q-T moiety is cisi» : :>.;•:•: ^> 

SO.- *• ; ■ ../ProQesses and novel intermediates for,preparirig compounds of Formulae I-V are-.: ■ , 

- provided as further.embodimejits of the invention.and.are illustrated by; the following proQ^d^es^-' i-it:t 
... ... . : ,|n .which the meanings of-the generic radicals are. as given above.unlessothewise.qualifi^d.-Im . 

• ... some c^ses,, protecting groups may. have been used.to allow synthetic manipulation of pne : ^^■■^^ 
•: :lV: fynctibnal.gro groups. -It is therefore- tp be "npJl^thftti-v-^^^eiviyj 
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. >- >t . .although not-speeifieally noted in-Scheme l the appropriate use and choice of protecting groups. . . ,« 

..:;is,w.d).-laio\vn bygone skilled in the art, and is not.limited to the specific examples belovy. It is > v> . 
. : v ... also to be understood that such groups not only serve to protect chemically reactive sites, but^ x . r : . ? 

• . ; alsp. to enhance solubility or otherwise change physical properties. A g 00 d general reference for/ .. 
... . -5 protecting-group preparation and deprotection is Greene, Theodora, protective Groups in 

.Organic §ynthesis\ Wiley: New York,- USA, 199 L . 

■..-.v. .^^Stactpres e^ncoippass^d. by Formulae I-V can be prepared as -descri bed in Scjiejne L The ., r .,jr i : : :.j^;;- 

• ■ - -protected Jiydrpxy-piperidine 1 can b„e prepared. according to the method disclosed jn Organic-.-.?;. 
t;.r.;10^,. . .^Letters, 3y 23d%2320:(2001). The protected hydroxy-piperidine 1,- where P 1 is.a suitable. . , - .i SJ 

t prptejcting group such asJcbutyloxycarbonyl (B,OC). for exampte,-is_alkylated to accord-the v"' *S 

^s-.-o^^ which it is attached : (i.e; .the. oxygen- at the4.^v- v - 

vi:-r.;:;:?p^^ defined above jn Formula- L% Suitable ^.u^; vi- 

■vvf .. •. ..;alkyjat£ng agents. include halo^R 2 ?, such as Hl^for example-.: Other examples ;of suitable 4 ^:ic: : k£fe ; , 
.. H -\ 15.iv ..;vjM^Mngdagfttej?©ln.<te those; where R 2 ? is Ct-Ci 2 alkyl, benzyl 4-.tri{luQrpmetbylbenjz;yl > -^c^r^K 
/.vih--^ : -3i4^ ... " ^ -I,l-v.-..-V- 

. /^vo; v. W 4-naethoxybenzyloxypropyl- 2-fluoro_benzylaxypropyl, ■ * ■ •■- d^v-i5#* 

•\r.\:. j.feenzyloxygropyl', 2-ethoxybenzyloxypropyL 2-methoxybenzyloxyethyl, 2-" . vvx-, ' v.: ^ 

. ■ • .. : ...... mQthQxypheno?tybutyl, 2-methoxyphenoxypropyl, 3,5-difluorobenzyloxyprQpyl, 2- . . >.-^ . . . 3, 

: 20 ■ . t; chlorpbenzyloxypropyl, 3-chlorobenzyloxypropyl, 4-chlorobenzyloxypropyl, 3,4k. ... - - v 4 -vi Lj 

.v^r.'v- r.dich.lorofeen.z^^ 4-phenylmethyl, 2-difluorornethpxybenzyl, 3-(2rflubrpphen.oxy)- ii:rr;^« 

•v.. • ]benzyl, ; 2-(3.-indqlyl)ethyl, and-2rjnethoxybe*nzylthiopfO'pyl. The alkylation of l ean be carried l i 
;-s .i;r arrout io -'ftntfrttl&Qgnized solvent, such as acetonitrile for example, at about 2Q°C to about-the -/i *r v: 
- • reflux temperature of the solvent employed.. The intermediate 2 is then oxidized to the .-rt ■ si** 
•..-25 Ki ^corresponding-pipexidinone 3 using conventional oxidizing reagents, such as pyriduiiufif- sxwteK<& 
^.chiorochromate (PCC); pyridiniumdichromate, dipyridine Cr(Vl)oxide,Mnb 2 -.or Gr.03, under ?£J: ■.'.•;?-;■ 
. ^:A. l v:;.artrecogni2edcondifions. The oxidation of 2 can be carriedr.out in-an art recognizectaolvent, jan. • ^;.i- : r> 
• such :aSsdichloromethane for example, at about 0°C to about 20°C.:. The .piperidi none ■- ^i-; •. 

intermediate 3 is then contacted with an appropriate amine under reductive animation conditions- ■:" 
30 ■ to afford the intermediate 4 where R 2t , along with the nitrogen to which it is attached, ft - . ; : ■ :"l - 
equivalent-to -Q-T as is defined above for Formula I. Alternatively, intermediate 3 can be ts'p..-- ■ 
converted to the primary amine and subsequently alkylated to arrive at intermediate 4. Suitable:; vtT:. * 
amines can be prepared by those of skill in the art using known reagents and techniques. " .-yr 
Suitable amines include, for example, 5-aminomethyl-benzofuran, 5-aminomethyl-indole, 3- -P-k;:*™ *: 
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aminomehtyl-pyridin&, 7-aminomethyl-quinoline, 6-aminomethyl-quinoline, 2-aminomethyl-^i . ' - ; 
• * quinoline, 7-aminomethyl-isoquinoline; 6-aminometfiyl-isoquinoline, 2-methyIamino-pyridine,-. 
• !. . 2-methylamino-pyrimidin^2-methylamino-pyrazine, 2-methylamino-quinoxaline, 7- : ... 

- ' ' ;aminomethyl4,2,3,4-tetrahydroquinoline, 6-arninomethy]-l,23,4^etraIiydroquinoliiYe; 6- 

5 aminomethyl -naphthalene, 7-anunomethyI -naphthalene^ . 

... aminomethyl-naphthalen-2-ol ? 7-aminomethyl-3-methoxy-naphthalene, 6-aminomethyl-3- — 

methoxy-Mphthalene; 7-aminomethyl-3-methyl-naphthalene, 6-aminomethyl-3-methyl- ■ ^y y - • : -=£ 
naphthalene, 7-aminomediyl-artrifluoromethyUnaphthalener 6-aminomethyl-3-triflaoromethyM : "-i- 
- • naphthalene, 7-aminomethyl-3-fluoro-naphthalene, 6-aminomethyl-3-fluoro-naphthalener7-" ' ■' •■ 

- 10 f , • aTninomethyl-3-chloro-naphthalene, 6-aminometliyl-3-chloro-naphthalene, 7"aminome(^yl-3-(2-'. 

• acetoxy-ethyl)-naphthalene, 6-aminomethyl-3-(2-acetoxy-ethyl)-naphthalene; 3-(7- " -'i^^v 
-3. - ... aminomethyl^ ,*-dihydro-2H^quinolin-l=yl)-propan-lrol; l-(6-aminomethyl-3,4-dihydro-2H-* o..a.^tj>_; 

: _ ;quinolin*-l-yl)-ethanone, (J-thiazol-4-ylmethyl-l,2v3,44etrahydro-quinolin-7-yl) 
. i. £-(7^aminomethyl-3,4-dihydro-2H-quinoHn-l-yl)-acetamide, acetic" acid 2-(7-a'minomethyl-3;4- : "^" i ^«'^"i 
viS " c(fiKydro-2H-quinoliri-l-yl)-ethyl ester, 2-chloro-b:enzylamine, 3-chloro-benzylamine, ^chloro-' v ■ 

benzylamine, 2-fluoro-benzylamine, 3-fluoro-benzylamine, 4-fluorb-bShzylamine, 2-. :< ; « 
.. ; . & trifluoromethyl-benzylamine } .3-txifluoromethyl-Uenzylamine, 4-trifluoromethyl-benzylamine,'-2- ■ ■■ ""• 
>-.. methyl-benzylamine, 3-methyl-benzylamine, 4-methyl-benzylami"ne, 2-methoxy4)erfzylamine, ' ' i% > 
3-methoxy-benzylamine, 4-methoxy-benzylamine/3,4-dichloro-benzylamine, 3,5-dichloro- •■ • 

.20 benzylamine, 3,4-difluoro-benzylamine, 3,5-difluoro-benzylamine, 3,4-dimethoxy-benzylaminei' . ■. 
- 3,5-dimethoxy-benzylamine, 3,4-dimethyl-benzylamine, 3, 5-dimethyl -benzylamine, 2-chloro-4- *i :\ 
fluoro-benzylamine, 4-fluoro-2-trifluoro-benzylamine, 2-(2-acetoxy-ethyl)-benzylamine, 3-(2- " - 
. . " acetoxyrkbylj-beiisylamine, 4^ 4-airunomethyi-N,N-dimethyr-^ 
•. benzamide, and 47acetylamino-benzylamine. r , . ■ . r - 

.. .25 ..... The intermediate. 4 : is,then deprotected to afford the final product 5 which -corresponds to < * ! ~- 
.compounds of Formula I. Deprotection of intermediate-4 can be accomplished using - '• -^r.-'-x-i j 4 

• ^protection methods recognized in the ait. For example, the deprotection of intermediate 4 cM. : 
.. be accomplished with acetyl chlonde in an art recognized solvent such as methanol, at about v- ; ' -■- '.*•'*.''•• 
0°C to about the reflux temperature of the solvent employed. . * 1 ' ■ ■■' 
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The following non-limiting descriptions also demonstrate methods useful in the synthesis 
of compounds of Formula I. 



10 



Not all compounds of the invention falling into a given class may be compatible with 
some of the reaction conditions described. Such restrictions are readily apparent to those skilled .u« v « 
irj the art of organic synthesis, and alternative methods must then be used. . r 

Some of the compounds of Formulae I-V are capable of further forming 
pharmaceutical ly acceptable acid^addition and/or base salts. All of these forms are within the 
scope of the present invention. Thus, pharmaceutical^ acceptable acid addition salts of the •. * * ■ 



15 



hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydriodic, hydrofluoric, phosphorous,-/-" * v 
and the like, as well as the salts derived from nontoxic organic acids, such as aliphatic mono- ±r/- 
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and'dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioiq,> Vt 
acids, -aromatic acidsy. aliphatic and aromatic sulfonic acids, etc. Such salts thus include sulfate,; -,, 
pyrosulfate;* bisulfate ? sulfite, bisulfite, nitrate, phosphate,-monohydrogenphosphater . - 
dihydrogenphosphate, metaphosphate, pyrophosphate,- acetate, trifluoroac-etate, propionate, - 
capr-ylate, isobutyrate, oxalate, malonate, succinates suberate, sebacate, fumarate, maleate,. . . - 
mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, 
benzensoulfonate, toluenesulfonate,_phenylace.tate, citrate, lactate, maleate, tartrate, 
.tnethanesulfonate, and the like. Also contemplated are salts.of amino, acids such, as arginate and,; 
the like and gluconate, galacturonate (see, for example, Berge S.Mv.et ah, "Pharmaceutical 
Salts," 'Journal of Pharmaceutical Science y :l9in\66xlA9). 

>:... -'^M:-rThe:acid addition salt-of said basic compounds are prepared by contacting:the -free base 
^Yom^ithia^BfSlGie^amount-of the desired. acid to-produce- the saltinlhe conventional manners 

i ^r,Ehannaceutically:acceptable v base.addition- salts are.formed with metals or amines, such.- 
"as dkalrand alkaline earth metals or organic amines. Examples of metals used.as cations are 
'sodiumv'patassium, magnesium, calcium^. and the.-like.. Examples of suitable amines are.-.-- 
N,N--dibeh2:ylethylenediamine, chloroprocaine; choline, diethanolamine, dicyclohexylamine, ■:,] a 

- 6thyleriediamfne, N-tnethylglucamine,- and^rocaine (see, for example, Berge SvM. , -supra. v 

' l'977)';r.v:,.>t • \ - . - . ; • •: 

•'••>•■•;:. -Thfe'base addition salts of said acidic compounds are prepared by contacting the free acid- 
form with a sufficient iamount of the desired base to "produce' the salt in the conventional. manner. < 
iMiri^Dmfe situations, compounds of the invention may exist in isomeric form; for-example, - 
? as tiautbmer^, r ertianti6mers-, or diasteromers. Some compounds may exhibit polymorphism': All-; ■/ 
' t&uto^ diasterom'ers are incorporated within the definition of the . . ^ 

•••compounds^ the invention. It is furtherto be understood that the-present invention;- . 
: encempasses- anycracemia, optically-active/polymorphic, or stereoisomeric. form, or mixtures.^:;..:.. 
*therebft v of?a compo.und of the invention, which possess the useful properties described herein, it 

- bdng*Wfelhlcriown in the:art"how to prepaid optically active forms (for example,, by resolution. pf: ? 
the racemic fonh by recrystallizatibn techniques, by synthesis from optically-active starting . 
materials, by chiral synthesis, or by chromatographic separation using a chiral stationary phase) 
and how to: determine activity or cytotoxicity using the standard tests described herein, or.using -.j 
othersimilar tests which are: well known in the art. 

• • Certain of the : compounds of the present-invention can exist in unsolvated forms .as well . 
as : sblvated fOrms 5 iric ludirig- hydrated forms" In general ,'the'solvated forms, including hydrated . 
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• :iii*r-i*::fonn% forms and are intended to.be encompassed within the spopecvfi. av. 
- .J;.:-*. :..,ofthecpresent;iiiuvention. ' ..... ...... - f.c 

. .:. -The compounds of Formulae I-IV can be formulated as pharmaceutical compositions* and • \ i - 
administered to a. mammalian host, such as a human patient in a variety of forms* adapted to 
.5' ■ chosen routeiofiadministration, i.e., orally or parenterally, by-intravenous, intramuscular, or *.v... , • • 
• subcutaneous routes. Such pharmaceutical compositions can include a compound of Formula I . . 
. r.'-y •v:and ; a^pharmaceutic'ally acceptable earner and/or adjuvant. ..' - . s;*- m • 

.-.! The.pharmaeeutieal compositions. may also comprise in addition one or more. agents for: .. ... 
. - . reducing the risk of a cardiovascular disorder including an ti -inflammatory agents, such as ..r- *. 
.10 alelofenac, algestone acetonide, -.alpha amylase, amcinafal, amcinafide, amfenac sodium; - . . /•; 
.v:rKv r;^prilose.hydrochloride, anakinra, :anirolac, apazone-, balsalazide disodium, bendazac',- ■ zi%s.kMig$-. 
•:• v: .benoxaprofen, benzydamine. hydrochloride, bromelains, broperamole, budesonide, caiprofen;S ,; v^v^i:r; 
-:%r,} ± -.::rfciclopi&fe^^ clopirac,^ ^■■.^^.u^'fx 

•i : *«:c clotrcasone/propidhate, cortodoxone, deflazacort; desonide, desoximetasone, dexamethasone cIsc:«&sto 
.:"1'5,:; dipropionate;-\diclofenac potassium, diclofenac: sodium, diflumidone sodium;. diflunisafe-' '''V&XRgr.err-z 
:::-^:r.:difluprednate;.diftalone, drocinonide, enlimomab, enolicam sodium, epirizole, etodolac, "••-r-i>s/^i*&i\ 
. |yrr: ^: '.;:etofenamatei:felbi'naGi fenamole, fenbufen, fenclofenac-, fenclorac, fendosal, fenpipalonev ■ ^-^^rsssxa 
.} \< :ix>^fentiazaCirflazaloiie; fluazacort, flufenamic acidrfluitiizolevflunisolide acetate, :flunixin, ■ flohixtn^^s&'-ir 
••■i:.; or"' meglumine;: fluocortin: butyl, fluorometholone acetate, fluquazone, flurbiprofen, flur6tofenv '"^^e'l^^-^ 
■: 20; v*- fluticasone propionate, furaprofen, furobufen, ibufenac, ibuprofen, ibuprofen aluminum;r ■ ' tjk 
ilonidap, indomethacinv indomethacin sodium, indoprofen, indoxole, intrazole, isoflupredone ■ 
.-•-^■ : r; racefafev-isoxepaci jsoxicamvketdprofen, lofemizole-hydr6chloride,46rnoxicai-n, meiclofeTiamater. - >"•." 
:H/;'z sodiumj^eclofenanoicacid^Tnefenamic acid, mesalariiine, meseclazone, methylprednisolone jascwK.^ :v? 
« ■. f.iv siileptanatei-momiflLumate, nabumetone, naproxen, naproxen sodium,. naproxol/.nimazone, 
:»25 - olsalazine s.Qdiumv.orgotein,- o.rpanoxin, oxaprozin, oxyphent>utazone,,paranylirTe hydro&hlorid^i^'.^ 1 : 
'■■ f'.. pentosan polyaulf ate sodiunr, phenbutazone sodium glycerate, pirfenidone, piroxicam, "•: ■ -v ag:r^*ru>yi 
• • r^:piroxicani-einnamate f piroxicam olamine, pirprofen,- prednazate, prifelorievproddliciacid., . ^r^vcs-^ivr^ 
:'~ j: . -:proquazone, ptoxazole, proxazole citrate, rimexolone, romazarit,.salcolex, salsalatevsalycilatesr 'v ; ~- r - n 
-sanguinarium chloride,. seclazone, sermetacin, sudoxicam, sulindac, suprofen, talmetacin, " " -/ \-.^:« i ^,r: 
., -30 ; . talniflumate, talo§.alate; tebufelone, tenidap, tenidap sodium, tenoxicam, tesicam, tesiniide, "-:/,: .-, 

tetrydamine, tiopinac,-tolmetin, tolmetin sodium^ triclonide, triflumidate, zidoriietacin? -- ■ ■!• ■'. . 
s.. . • zomepirac sodium; antithrombotic and/or fibrinolytic agents, such as plasminogen (to.plasmiri y-'-'^J^.- 
-y:~ .-"vra interactions of prekallikrein, kininogens, Factors XU. Xllla, plasminogen proactiVator y :and 

• r, ' tissue plasminogen activator[TPA]) streptokinase, urokinase: anisoylated plasminogen^ " - : « 
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-v./.'Ki T 1 S.treptpkin^e,agtivator.complex^ pro-urokinase, (Pro-UK); rTPA (alteplase or activase; x denotes ^v#.-> 
- ^ : \« recombinant)^ rPro-UK,. abbokinase, eminase, sreptase anagrelide hydrochloride, biyalirudin, 

->r : dalteparin.-sodium, danaparoid sodium, dazoxiben hydrochloride, efegatran sulfate, enoxaparih ^-/o^ 
... sodium, ifetroban, ifetroban sodium, tinzaparin sodium, retaplase, trifenagrel, warfarin, dextrans* r 'x . 
. 5. .. anti-platdet agents such as clopridogrel, sulfinpyrazone, aspirin; dipyridamole, clofibrate, : -.^ - \. . 
■ . r . pyridinol carbamate, PGE, glucagon, antiserotonin drugs, caffeine, theophyllin pentoxifyllin, . . ~ 

• . - • * ticlppidine,. anagrelide; lipid reducing- agents, such as gemfibrozil, cholystyramine, colestipol,-: ; v: 

. T . nicotinic acid,. probucolJovastatin, fluvastatin, simvastatin, atorvastatin, pravastatin, cirivastatin; "a,-;. 4 . - 
and direct thrombin inhibitors, such as hirudin, hirugen, hirulog, agatroban, PPACK, and . . . v v. . 
.. :1Q, tlirombinjptsmiers, _ „ - - ^ - 

*»- 7.r:*v*;--. ; .HT^l^^.thep9Sfint.compounds may.be systenueally-admi.nistered, e.g., orally, in- .•«:.-•" .-*v ; .c: 
:v »v/W-f£^lTOinWBIitiPO-vWith a.pharmaceuticaDy acceptable vehicle.-such as. an : inert diluent or an ^ <-\>zMyr. 

j: :^;/. -assimilable ^edible enclosed -in hard or ^soft- shell gelatin capsules, maybe^^c^va^. 

■•£*Wv.vr *; cpmpressed into; tablets;, or may ; be. incorporated directly with the foojd of the. patients diet.- Fororamssfl 
^ " v iPral therapei#ic/ad^ compound may be coqibined.with one or more . .. , .;c-v : - 

-v-r-j :? : ...excipients land, used- in the foimof-ingestible tablets,. buccal tablets, troches, capsules, elixirs, r> 
, r ( ■■;SUspensions, i ;synjps^.afers, and. the like. Such compositions and preparations ^hould coritain. at 
.rr.ai>i:- ..: ^Jeast04% 0f active^ompound. The percentage.of the compositions and preparations . may,. of :c ^ c C r . : :>. 

Vs.. course be varied.aod may conveniently be.betw.een about 2 to. about 60% of the weight of a: -a-*-., ■.>•-• 
: - 20 v ..given unit ..dosage form. The amount of active compound in such; therapeutically useful-':- : >• 

-compositions is. such. that an effective dosage level will be obtained. • • / : : 
..... : • . -• ;.:: : The l tablets, .troches, pills,,capsules, and the like may also contain the following: binders ■ . 

:i ■•>.:uv sych;as.gMm. tragacanth,:-.acaQjarcorn starch or gelatin; excipients-such as,dicalcium phosphate; ia:*r.?.f £ 
r-;i-«7. 77iv,.v- disintegrating : agentsuc-h as corn starch,. potato starch,-. alginic.acid and >the like; ^lubricant such^r*^* 

• '^uMtw- •? as ipagpesiynj.stearate; and a, sweetening-agentsuch asrsucjose, fructose, lactose. or asp&ameior^^;.v; 
£•:* ■ ■•: • . a-flayoring agent such as peppermint,. oil of wintergreen, ox-cherry flavoring may be added; rAiV* 

: *Ti,A<>\ -.r/.When. thejiUnit dosage fonn is a capsule, it may contain^ in addition-to materials:* of the -above- miv 
■ - ; . .type, a-liqwid. carrier, such as- a vegetable oiLor a polyethylene glycol.- Various other materials'; . 

* may be present as coatings or to otherwise modify the physical form of the solid unit dosage ■ "-' 
. . ■ 30 .-..form. For instance, tablets, pills, or capsules may be coated with gelatin, wax, shellac -or sugar • - * . * 
w.: , : and/the like. A syrup or elixir may.contain the active compound,. sucrose or fructose, as a. . . :%r 'y -. < 
sweetening agent, methyl and propylparabens as preservatives,. a. dye and flavoring such as . ■ 
■: • cherry or orange-flavor. Any material used in preparing any unit dosage fbrm.should be ••• :.^:;:v- ! : ^. 
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pharmaceutical^ acceptable and substantially non-toxic in" the amounts employed-Ih additioifc^ -.w c; 
: - a** .' the active compound 4nay be incorporated into sustained-release- preparations ancFdfevicesv* - -'v.- -v. • 
■ ■•. r - - ' The active compound may also be administered intravenously or intraperitoneally by * "■ 
infusion or injection. Solutions of the active compound or its salts can be prepared in water, 

• 5 optionally mixed with a nontoxic surfactant. Dispersions can also be prepared in glycerol, liquid - 

. polyethylene glycols, triacetin, and mixtures thereof and in oils. Under ordinary conditions of. 

• v "- storage and use; : these. preparations contain a preservative to prevent the -growth; of " * 

• v : . microorganisms, j v . ; " 

■10 ■ , Theipharmaceutical dosage Jonns suitable for injection or infusion can include ^terile - . 
'■' • • aqueotis solutions or dispersions or sterile powders comprising the active ingredient \vhich are^v 

: adapted for the extemporaneous-preparation of sterile injectable or infusible solutions or > . • 

■y. :Z>- dispersions, optionally encapsulated in liposomes. In..all caseSj the ultimate dosagefoim must .be"- ^* 
'* '.. v: sterile; fluid:- and stable underlie conditions of manufacture and storage 1 .' The liquid carrier or 
:\;t5. .- vehicle- can. be a solvents liquid dispersion medium comprising, for example, water;'ethanol,-a ' 
.-;'-polyol (for-example; glycerol^ propylene glycol , liquid polyethylene glycols, and the like), « 
..».-. /vegetable oils, nontoxic glyceryl esters, and suitable mixtures thereof. The proper fluidity can be^-X- : 
..• . - maintained, forex ample, by the formation of liposomes; by the maintenance of the required n::.; ^. r 
- ' . : particle size/in- the case of dispersions or by theuse of surfactants. The prevention of the action--. 
20 of microorganisms can.be brought about by various antibacterial and antifungal agents,.for 
... . example," parabens, chlorobutanol, phenol, sorbic acid, thimerosal, : and the like. In many cases,' itu.-.>- : - 
• ^ v. "*will be preferable toanclude isotonic agents, for example, sugars, buffers or sodium chloride. : 
. vc . . Prolonged absorption of -the injectable compositions can be' brought about by the use in the " ?-o ^vo., 
. . ■ .-...compositions of. agents delaying absorption, for example; aluminum monostearate- and gelatin:-* v 
25 Sterile. injectable-SQlutions are prepared by incorporating the active compound in the 

required amount in the appropriate solvent with various of the other ingredients enumerated :**•■;. 
: • , . :\> -above, as required, followed by filter, sterilization-. In the case of sterile powders for the 
-. preparation of sterilednjectable solutions, the preferred methods of preparation are vacuum . 
drying and the freeze drying techniques, which yield a powder of the active ingredient plus any 
30 additional desired ingredient present in the previously sterile-filtered solutions. 

Generally, the concentration in. a semi-solid or solid composition such as a gel or a 
. powder will.be about 0,1-5 wt-%, pfeferably.about_0.-5-2.5wt-%. .". .... 

■. ■. Useful dosages of the compounds of Fomiulae I arid -II can be determined by comparing 

their in vitro activity, and in vivo activity in animal" rnodelsrThe amount of the compound, or an " " : 
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active salt tir derivative thereof, required for use in treatment will vary not only with the ,. : . .. 
particular salt selected b.ut also with the route of administration, the nature of the condition beings 
treated and the age and condition of the patient and will be ultimately at the discretion of the -->. m . 
attendant physician or clinician. 

The compounds of the present invention can be administered to a patient at dosage levels 
in the range of about 0.1 to about 2,000 mg per day. For a normal human adult having a body 
weightof about 70 kilograms, a dosage in the range of about 0.01 to about 10 mg per kilogram-.:- 
of body weight per day is preferable. However, the specifipidosage used can vary. For.example, - 
the dosage can depended on a numbers of factors including the requirements of the patient, th$. ;■ 
severity of the ^jridition being treated, and the pharmacological activity of the compound being - 
used. The determination of optimum dosages for a particular- patient. is well-known to those - 
skilled in the-art. " , - . ""' ; - - 

Ideally, the active.ingredient.should be administered to achieve .peak plasma. . 
-concentrations of the active compound of from about 0.5 to about 75 |uM, preferably, about 1 to* , 
50 ^M, most preferably, about 0.1 to about 5 |nM. This may be achieved, for example, by the f v .. 
-intravenous injection of a 0.05 to 5% solution of the active ingredient, optionally in saline, or. ... 
orally administered as a bolus containing about 10 : 500 mg of the active ingredient. Desirable r\<: 
bldod levels may be maintained by multiple oral dosing, or continuous infusion to provide about/ 
6.01-5.0 mg/kg/hr or by intermittent infusions containing about 0.4-15 mg/kg of the active 
ingredients . . 

The desired dose may conveniently be presented in a single dose, or as divided doses 
administered at appropriate intervals, for example, as two, three;' four or more sub-doses per day; 
" The suti-<Tos6 itself may be further divided, ".e.g., into a number of discrete loosely spaced ' TV. 
administrations; such as multiple inhalations from an insufflator or by application of a-plurality;-: 
of drops into the ejg: -5 

The fpllowing.exa^ 

■ invention. Those skilled in .the ait will recognize many variations that are within" the spirit of the- 
present invention and scope of the* claims. 

/■■;-'; BIOLOGICAL ASSAYS 
The ability of a compound of the present invention to inhibit renin is 
-demonstrated using pharmacological models that are "well known to the art, for example, using--.? - 
models such as the tests, described below. -. - . , 
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Determination of Renin IC50 by tGFP FRET assay . 

. - The tGFP FRET (Green Fluorescent Protein Fluorescence Resonance Energy Transfer)- 

5 assay utilizes a tandem GFP substrate (60kDa) containing nine amino acid recognition 

sequences for human renin flanked by two GFP proteins. The assay is used to determine the 
ability of a compound to act as an inhibitor of renin enzymatic activity by determination of that 
- • - concentration of test-compound that inhibits by 50% (IC 5 o) the ability of renin to cleave the •»•■•■- 
tandem GFP substrate. The IG50 values^re^etermined over an 1 1 -point curve at concentrations - ■ ,% ' - 
• 10'- - of 100 (Ltivrto lpM. Each compound concentration used toVonstruct the curve was dependent on 

renin inhibitor potency. For example, subnanomolar IC50 values were determined over an 11- " ' 
pdint curve at concentrations of iQ~\i$A to lpM. All other TC$o values were determined over an - 
11-point curve at concentrations of 100 \xM to .0065 |LtM. The concenti*ations were achieved by * 
diluting a 9.1'nM stock of Human recombinant renin in the appropriate amount of buffer . yL- 
t r i5 '"'cdntaining 50mMHEPES, lmM EDTA," 1% PEG (8000 MW), 1 mM DTT, 0,1 % SsA; pH 

7.4.tp achieve the final concentration of 50.4 |LtIU. TheJ.GFP substrate stocksolution of 43jxM . ■.: -C 
wais diluted with the appropriate amount of the above buffer to.obtain the final concentration of .:. • ■• -■' 
650 nM. In additional |xf of the compound is diluted in DSMQ to represent an eight-point log 
scale (5% final). The renin and compound are added to a"384 capacity plate by an automated 
20 ' . fobot (BIOMEK). The plate is incubated for 60 minutes; upon completion the tGFP substrate is »iv 

1 • 'i- added. .. ; ... . - ' - ' • '.. 

. 4i The IC50 is determined by monitoring the increase in absorbance at 43.2/432 nm . , 

. . .CTcitation,;530/475 nm""emission with a cutoff. at 515/455 nm ? in aftuorometric plate reader; The - 7 _- 
" .results of this evaluation are shown in Table L ' : * -+ : \ • ' 

25 .'. • . ~ 7 \ 

?~\ Table 1 ' . . '/ : 



V- Compounds 


IG 50 M M « 7 v.. • 


1 (4-{4-[3-(2-methoxy-beniz:yloxy)- 
propoxy]-phenyl}-piperidin-3-yl)- 
. n^phthalen-2rylmethyl-amine 


.0.08700 


(4~{4:[3-(2-methoxy-benzyloxy)- 

propoxy]-phenyl}-piperidin-3-yl)-(6- 

methoxyrnaphthalen_-2:ylmethyl) r amine 


0.07434 - 


(4-{4-[3-(2-methoxy-benzyloxy)- 
propoxy]-phenyl }rpiperidin-3-yl)- 
'.qumolm-7-yi.methyr-airiine ; ..•>* 


. 0.175Q0 , 
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(4-{4-[3-(2-methoxy-benzyloxy)- 
propoxy]-phenyl}-piperidin-3-yl)- 
(l,23>^tetrahydro-quinoliri-7-ylmethyl)- 
amine 


0.22550 


(4-{4-[3-(2-methoxy-benzyloxy)- 
propoxy]-phenyl } -pipbridin-3-yl)- 
methyl-naphthalen-2-ylmethyl-amine 


0.57300 


6-[(4- { 4-[3 -(2-methoxy-benzyloxyV 
propoxy]-phenyl } -piperidin-3-ylamiho)- 
~methyl]-napntnaIen-2-.ol. 


>1.0. 


benzofuran-5-ylmethyl-3(4-{4-.[3-(2- 
methoxy-benzyloxy) : propoxy]-phenyl } - 
piperidin-3-yl)-amine - 


0.393 


(lH-indol-5-ylmethyl)-(4-{4-[3-(,2- 
methoxy-benzyloxy>propoxy] -pheri yl } - 
piperidin-3-yl)-amine :: 


>1.0 


§:[(^:I^(2-methQxy-be-nzyloxy) 1 . _ : : . 
propoxyl]-phenyl}-piperidin-3-ylamino)- 
methyll-naphthalenerl -Gai'box-ylic acid - 
methyl ester 


0.282 


6:[(^J4^2-methoxy L benzyloxy)- ' 
prbpoxyfj --phenyl } -piperidin-3-ylamino)- 
methyl]-naphthalene- 1 -carboxylic acid 


/. - . ... 2.60 


naphthalene- 1-carboxylic acid (4-l4-[3- 
(2-me^hoxy-benzyloxy)-proppxy]- ,. 
phenyl } r piperidin-3 r .yl).-amide 


>1.0 


6-[(4-{4-[3-(2-methoxy-benyIoxy)- 
:propoxy]-phenyl } -piperidin-3-ylamino)- 
niQ^yl]-naphthalene-2-carboxylic acid 
methyl ester 


- r 0.329- ; ' • ■ 


(4-{4-[3-(2-fluoro-benzyloxy)-propoxy]- 
phenyl }-piperidin-3-yl)-quinolin-7- 
Vlmethyl-amine 


- 0.400* • . • 


A* ' T t A. t. A- fl f<*\ , . t_ i _^ \ 

: 6-[(4-{4 i [3-(2-fl\ioro^benyloxy)- 
-PrppoxyJ-phenyl } -piperidin-3-ylamino)- 
me^yi]-naphthalene-2--carboxyl'ic acid 
fnethyl ester i ' - ' ' " " 


- - ■ *• 0.S77 ; 


:, 6-[(4- { 4-[3-(2-fluoro-benyloxy)- 
propoxy]-phenyl } -piperidin-3-ylamino)- 
methyl]rnaphthalene-2-carboxylic acid 


• ■ .. >1.0. '. . , - 


p-[(4-{4-[;3-(2-fluoro-benzyloxy)-- , 
propoxylphenyl } -piperidin-3-ylamino)- 
methyl]-pyridine-2-carboxylic acid 

mptVivl pctpr 
IllCLIiyi C'MCI 


- . . . 6.9S .• .:. 


naphthalene-2-sulfonic acid (4-{4-[3-(2- 
fluoro-benzyloxyVpropoxy] -phenyl } - 
piperidin-3-yl)-amide • - 


0.693 


(4-{4-[3-(2-fluoro-benzyloxy)-propoxy]- 

phenyl}-piperidin-3-yl)-(4-fiuoro-3 : - 

trifluoromethyl-benzyl)-amine 


0.454 
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{3-[(4-{4-[3-(2-fluoro-berizyloxy)- . 
gropoxy] -phenyl } -piperidin-3-ylamino)- 
methylj-phenoxy } -acetic acid methyl 
ester 



l-(2-{3-[(4-{4-[3-(2-fluoro-benzyloxy)- 
propoxy]-phenyl}-piperidin-3-ylamino)- 
methyl]-phenoxy}-ethyl)-pyrrolidine-2,5- 
dione • . - • •■ 



l-(2-{3-[(4-{4-[3-(2-fluoro-ben2:yloxy)- 
pr6poxy]'-phehyl}-pi'peridin-3-ylamino> 
meAyl]-phenoxy}-ethyl)-pyrrolidine-2- 



one 



3- [(l-dimethylcarbamoylmethyl-l, 2, 3, 

4- tetrahydro-quinoline-7-cai*bonyl)- 
amino]-4-{4-[3-(2-methoxy-benzyloxy)- 
propoxy]-phenyl }-piperidine-l- - • 
carbQxylic acid tert-butyl ester 



[l-(2-dimethylamino-ethyl)-l, 2 ,3, 4- 
tetrahydro-quinolin-7^ylniethyl]-(4-{4- 
[3-(2-methoxybenzyloxy)-propoxy]- 
phenyl}-piperidin-3-yl)-amine 



0.924 



1.40 



0.932 



0.8S6 



>L0 



.. , The ; foregoing biological tests establish that the compounds.of the present invention are 
potent inhibitors of renin. Accordingly, the compounds of the present invention are useful in [' .. 
pharmaceutical formulations for preventing and treating disorders in which rennin plays a 
significant pathological role. Such disorders include hypertension and congestive heart failure, 
end organ protection, stroke, myocardial infarction, glaucoma and hyperaldosteronism. * - ■ 

To further assist in understanding the present invention, the following non- 
limiting examples of such renin inhibitory compounds are provided. The following examples, of 
course, should not be construed as specifically limiting the present invention, variations': 
presently known or later developed; which would be within, the purview of one skilled in-the att - 
and considered to fall within the scope of the present invention as described herein. Preferred 
synthetic routes for intermediates involved in the synthesis as well as the resulting rennin; .;":•>. 
inhibitory compounds of the present invention follow. All reagents are commercially available 
(Aldrich Chemical of Milwaukee, Wisconsin) unless otherwise noted. 



PREPARATION METHODS 
Reagents used in* the following examples can be prepared using the methods 
disclosed below in Methods A-M . 



WO 2004/089903 



PCT/IB2004/001162 



-38- 

Method A: Synthesis of naphthalene-2-yl-methylamine 




Naphthalene-2-carbonitrile (5.57 g, 36.4 mmoles) was hydrogenated in the presence of 
Raney Nickel in methanol and aqueous ammonia. The solution was concentrated under reduced 
pressure to a red semi-solid that was purified on silica gel (EtOAc:MeOH (4:1)), combined and 
concentrated under reduced pressure to a light pink solid (naphthalene-2-yl-methylamine (4.21 

.5,74%),,. 

Method B ; Synthesis of C-(6-methoxy-nap 

:.NH 2 . ..,.- vV 




6-Meihoxy-naphthalene-2-carbonitriie (5.00 g, 27.0 mmoles) was hydrogenated in the 
presence of Rariey Nickel" in methanol and aqueous ammonia! f h6 solution was concentrated' 
under reduced pressure to a semisolid The semi-solid was partitioned between ethyl acetate 
and water (50 mL each), separated, washed with water, brine, dried with magnesium sulfate, 
filtered and concentrated under reduced pressure to a white solid (C-(6-methoxy-naphthalen-2- .-. 
yl)-methyiamine, 4.13 g, 81%). 

Method C: Synthesis of C-quinolin-7-yl-methylamine: 



;nh p 



.Synthesis of 7-trifluoromethyl-quinpline: . - ... 

4-Chlorp-7-trifluoromethyl-quin6line (19.80 g, 100 mmoles) was hydrogenated in the 
presence of 5% palladium on carbon in methanol in the presence of triethylamine. The solution- 
was concentrated under reduced pressure, partitioned between ethyl acetate and water (200 mL* 
each), separated, washed with water (2 x 200 mL), dried with magnesium sulfate, filtered and... 
concentrated under reduced pressure to a yellow solid (7-trifluoromethyl-quinoline ? 15.20 g, • 
90%). Hl-MMR was consistent. 




Synthesis of quinoline-7-carboxy lie acid methyl ester: 
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. ■ • - 7-Trifluorojpiethyl-:quinoline (22.10 g, 1 12:1 mmols) was dissolved in 30% oleum, 
o - heated to 1-50C for 2^h, The solution was cooled to room temperature and 200 mL otmethanbl ■• ■: •■. 
: was added slowly and refluxed overnight. The mixture was cooled to room temperature,- .. .... : • 

concentrated under reduced pressure to an oil that was neutralized with saturated sodium 
5 carbonate, overlaid with. ethyl acetate (100 mL) ? re-e;ctracted with ethyl acetate (100 mL), dried. 
■ with magnesium sulfate, filtered and concentrated under reduced pressure to a pink solid 
• (quinoline-7-carboxylic acid methyl ester, 16:10 g, 77%). ■ . - - .:■£:■"■•. 

Synthesis of quinolin-7-yl methanol: . _ - ; v 

■ . .10. .w. . ... QuinoJine-7-carboxylic acid.methyl ester (4.94 -g', 26.4 mmolsY was dissolved ini70 mL 
... ,of tetrahydrpfuran;.at ~2QC under argon; -RED-AL (60% in toluene,-. 12.9. mL,j66 mmols) was .-. 

addedand allpwed to stir at -20C for 4h. After ^warming. to room temperature the reaction was v« 
. ( ... t . , ; quenchedslowly with water, concentrated under reduced pressure, partitioned.between ethyl ., y :^^:.». 
acetate and water (100 mL each) ? filtered, separated, re-extracted with ethyl acetate, separated, .:. . 
15 - . dried with magnesium, sulfate and concentrated under reduced, pressure. The residue was 

purified on silica gel in ethyfafcetate, appropriate fractions were "combined and concentrated • um:' 
under- reduced -pressure (quinblin-7-yl methanol, 3.42 g, 82%). 

Synthesis of 7-broirioniethyl-quinoline: ' 

" •* 20 ; Qtiitiolin-T-yl methanol (3.25 g, 20.4- mmols) was added to a saturated solution of 

" hydrbbromie acid' in acetic acid (40 mL). The solution was heated to 70C-f6r 4h, cooled and x - -.-r : ''\ 
- concentrated under pressure to a light orange oil (7-bromomethyl-quinoline, 6. 18 g, 100%). • o; «- * a 

•'• Synthesis ! rifc7-azid6ihethyl;quin6Iine: - * * /Jt %* 

: 25 " ■■' r J v 7^Brom6met]iyl-quiholine (2. 1 1 g, 10.0 mmols) was dissolved in 20 mL of DMFand • . . 
•-• so&uitf^rde"(0-.975g; 15.0 mmols) was added and : Heated to 75C for 16 hours. The solution Vvr- 
' " ■ was cooled; poured irito water (100 mL); extracted with EtO Ac (2 x 50 mL), washedwith water;;.. 

(2 x 50 mL), brine (1 x 50 niflL), dried with magnesium sulfate, filtered and concentrated under • • 
reduced pressure to a pink oil (7-azidomethy-quinoline, l.S3g, 99%). • 

30 

Synthesis of C-quinbiin-7-yl-methylamihe: ^'Vy.*- 

"7-Azidomethyl-quinoline (1.76 g, 9.5 mmols) was hydrogenated in the presence of 
■ - Raney Nickel in methaaol at room temperature. The solution was concentrated under reduced 1 '. 

' "V-" 1 y ' pressure to'a yell6w""6il, dissolved in ethyl acetate (50 mL), extracted with IN hydrochloric acid: : ^:'v ; 
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'• : (3 x 50 mL), pH adjusted to lO with IN sodium hydroxide, extracted with ethyl acetate (3 x 50 ... 

- mL), dried -with magnesium sulfate, filtered and concentrated under reduced pressure to a white \ . 
solid (C-quinolin-7-yl-methylamine, 0.811 g, 54%). tic: Rf = 0.00 (EtOAc). Hl-NMR and 
APCI are consistent. 

5. ' 

Method 'IP: Synthesis of 6-aminontethyI-iiaphthalen-2-ol 

NH 2 :~ 

* G-Hydroxy-naphthalene^-carbonitrile was hydrogenated in the presence of Raney 
: - • Nickel in 'methanol and aqueous ammonia:' The solution was concentrated under reduced ■ 
,,: tO •" ' pressure to a seirii^lid, which"was partitioned between ethyl acetate, and water (50 irilL,each)/r : 
" . ■ * separated, washed with water (50 mL), brine (50 mL), dried with magnesium sulfate, filtered -.c 
and concentrated under reduced pressure to a white solid'(6-aminomethyl-naphthalen-2-ol, 1.05: i 
:\ *r g- quantitative). ■ u 

15 .. ^ . ..;■•«- 

Synthesis of l-(2,2-diethox7-ethoxy)-4-methyl-benzene: 

p-Cresol (20,0 g, 184.9 mmols), bromoacetaldehyde diethyl acetal (37.2 g, 183.1 mmols) and; 

- ' potassium hydroxide (1 2:0 g, 183 mmojs) .were combined in 100 ijiL of dry DMSO and heated ::: 
20 r . to reflu^ -overnight. The solution turned black, was cooled, poured over ice containing 3.5 . 

. - ■ ?v , ■ grams pf sodium hydroxide and diluted to 500 mL with water, extracted with ethyl ether (4 x 

4i$ niL)>. combine^ washed with IN sodium hydroxide (1 x 100 mL), water (4.x 100 ffiQ, t>riiie 
: ; • '(4*5 1Q0 mL). r dried with magnesium sulfate, filtered and concentrated under reduced pressurejto.;. 
. u- r .\. a red oil. The was passed -through- a plug of. silica (ethyl acetate:hexanes (1:2)), corpbined> and 
25 concentrated under reduced pressure to a yellow oil (H2,2-diethoxy-ethoxy)-4-methytebenzenep 
31.2 g, 76%). 

Synthesis of 5-methyl-bensofuran: 

(l-(2,2-Diethoxy-ethoxy)-4-methyl-benzene (10.2 g, 45.5 mmols) and polyphosphoric acid (10.2 
30 gj were combined in 200 mL of benzene and brought to reflux for 3.5 hours. Tic shows" 

. disappearance of starting material-and a new major spot. The reaction mixture was cooled to ■ 
* ■ * room temperature, decanted from the polyphosphoric acid, concentrated under reduced pressure 




WO 2004/089903 



PC17IB2004/001162 



-41- 

and purified on.silica (ethyl acetate:hexanes (1:5)). Fractions were combined and concentrated . 
.under: reduced pressure to a yellow liquid (5-methyl-benzofuran, 4.61 g, 77%). 

Synthesis of 5-bromomethy i-benzof uran : 

5-Methyl-benzofuran (4.50 g , 34.0 mmols) was dissolved in carbon tetrachloride (100 mL) and 
benzoyl peroxide (200 rng) and N-bromosuccinimide (6.06 g, 34.0 mmols) were added. The - . 
mixturehwas refluxed for. 30 hours,- cooled to room temperature, concentrated under reduced 
pressure ^ncj purified. on silica (ethyl acetate: hexanes (1:10)).. Appropriate. fractions were"- ... 
combined and concentrated under reduced pressure to an orange oil that crystallized overnight — - 
which was purified on silica (hexanes), appropriate fractions were -combined and concentrated". ■ 
- under jreduced -pressure, to-a clear oil that. crystallized (5-bromomethyl-benzofuran, 2-52 g, 35%)\~ 

Synthesis of 5-azidomethyl-benzofuran: : : 

5-Bromomethyl-benzofuran (2.35 g, 11.1 mmols) was dissolved in 20 mL of N,N- 
dimethylformamide and sodium azide (1.1 g, 17.0 mmols) was added.and heated to 75CTor 16! :' 
h.. The solution was cooled, poured into water (100 mL), extracted with ethyl acetate (2 x 50 
" mL), washed with water (2 x 50 mL), brine (1 x 50 mL), dried with magnesium sulfate, filtered ■ 
and concentrated under reduced pressure to a yellow oil (5-azidomethyl-benzofuran, 1.907g,- 
-99%): , ...,r. , - • • - ■ ■ 1" " : " " ' . - ' 

Synthesis of ,G-behzofuran-5-yl-methylamine: " . ' - 

5-Azidomethyl-benzofuran was hydrogenated with Raney Nickel in tetrahydrofuran. The 
solution was concentrated under reduced pressure to a yellow oil.. The oil was dissolved in ethyl -" 
.apetate.iSO mL),, extracted with IN hydrochloric acid (3 x 50 mL), pH adjusted to 10 with 1N-^ " 
sodium hydroxide, extracted with ethyl-acetate (3 x 50 mL), dried with magnesium-sulfate, . 
filtered and concentrated under reduced pressure to a white solid (C-benzofuran-5-yl- f - 

. methylarnine, 0.855 g, 54%). r . . .. 

Method F: Synthesis of C-(lH-indol-5-yI)-methyIamine: 

• OT m ° ' y- ' ■ 

■ H 

5-Cyanoindole was hydrogenated over Raney Nickel in methanol with aqueous 
ammonia. The solution was concentrated under reduced pressure to a light yellow solid (C-(1H- 
indol-5-yl)~methylamine, 5.25 g, quantitative). 
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. ;: . ; : T JMethod G; Synthesis of 6-FormyI-naphthalene-2-carboxylic acid methyl ester: 

.......... O . . 

v 




5. ; - : Preparation of 6rHydro^methyl-naphthaIene-2-carboxyIic.acid methyl ester: To-. . 

• dimethyl^^-naphathlene-dicarboxylate esterCO^g) dissoloved in- *25mL of THFat O^Crwas • : - 

added 1 .5M of DEBAL-H(in toluene, 4.5mL). The reaction was stirred at 0°C for 30 nun, 
^■^'■■V^-q'tf^Chi^^t&Si^ of 2N NaOH, "then Na^CO^ (sat), filtered arid concentrated. The ^Uixtiu^ ! v J ^-"- 

'^as purified on a sificia gel column, eiuted with ethyl acetate/hexanes(10 to 65%), to get 6- " ■ r 
T "10 " iiy^oxym acid methyl ester as a white solid (105mg). 400 MHz ' . * ' • 

* * **" "flM (dDd 3 )57!5-S.6 (m, (>H), 6.85 (<Clfe^lf (d, ^H), 3^95 (s^H). ' " ' v 

v Preparation of 6-Formyl-naphthaiene-2-carboxylic acid methyl ester: 6- 

hydioxymethyl-naphthaiene-2-carboxylic acid methyl ester, (0.3g) in 2 mL of DCM was added, ' 

15 to a mixture of 2.5 mL of pyridine in 25 mL of DCM at 0°C with C1O3 (1.4g). The reaction • 

...^•w..;, % nii^lureiWf^.fUlT^At. RT for 2rh j: filtered through-Florjsil (200 mL) and purified.with a short ? z 
: : y t •■>-,-. packed silica,gel cpj.^^ to.give 0.9g of 6-FormYlTnaphthalene-2- . . n« .*£■*:■ 

, ^.^Qa^xjdica^id methyl-ester as a white, solid, 400 MHz l H,NMR (CDG1 3 );5 10.17(s, 1H), 7v96^T 
:v: . 8,62 (m, 6^.6 t 85(d, 1H), 3.97 (s, 3H).. --- • . : - . . . 

; ; , . v . ; Method H: Synthesis of 3-Aniino-4-{4-[3-(2-fluoro-benzyloxy>propoxy]-phenyl}- 

piperidine-i-carboxylic acid tert-butyl ester: , .„ ; _ ... .rs^'^i 




,25 
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- r ..r- Preparationrof 4-{4*[3-(2-Fluoro-benzylo\7)-propo^^ ir 
■L. carboxylic acid tert-butyl ester: 4-(4-Hydroxy-phenyl)-3-oxo-piperidine-l-carboxylic acid 
- tert-butyl ester (5g), 6,4g of lK3-Bromo-propoxymethyl)-2-fluofo-be"nzene ? prepared as recited' 
in Method M below, 5g of potassium carbonate powder and 0.25g of sodium iodine were 
• 5 combined v/ith 150 mL of 2-propanol, heated to refluxed overnight. The" reaction mixture was- - - 

concentrated, redissolved in 200 mL of ether, filtered and purified on a silica gel column, eluted 
,: ■ with 5% to 15% EtOAC/hexanes ;to give 3.Sg of 4-{4-[3-(2-Fluoro-benzyloxy)-propoxy]- - - • 
pheayLK3-oxo-piperkline.l-carboxylic acidtert-biityl ester, MS /?7/^456(M-l). . - * ■ 

10 Preparation of 3-BenzyIoxyimino-4-{4-[3-(2-fluoro-benzylox)0-propoxyi-phenyl}- 

v . piperidinel-carboxylic aci* tert-butyl ester; 3;8g of ^4-{443r(2^Fluoro-benzyloxy)-prdpox^^"^^:- 

-r- phenyl}-3-oxo-piperidine-l-carboxylic acid tert-butyl- ester, -l:6gof O-benzylhydroxyamine . r v» ... 
b : ■ m \ hydrochloride and 10 mL of pyridine, were combined and stirred at RT overnight. The reactions* 

mixture was concentrated, redissolved in 150 mL of ether and-200 mL of water, washed with lf >■ 
; 15 : water and brine, dried and- concentrated, to give 3-Benzyloxyimino-4-:{4^[3-(2-fluoro- }* -r«v::. w." 
: ; ::, . i -benzy loxy)-propoxy]-'phehy 1 } -piperidin e 1 -carboxylic acid tert-butyl ester as an oil, (2.5g). MS 3 - - '* 
-n* . . w^563 (M+l). .z.-',-,: • ■ . • ."./v.. ■•, . :. - - >,-^ T .\ 

7 Preparation of "rr 
20 -1-carboxylic acid tert-butyl ester: 3-Benzyl6xyimino-4q4-[3-(2-fluoro-bera 

phenyl }-piperidine 1-carboxylic acid tert-butyl : ester (22.4g) was hydrogenated in MeOHover - - 
■ Raney Nickel (15g) at 100 psi pressure* and RT for 16 h. The reaction mixture was filtered, • ..i :■**■;■.«: 
':'::'*;■■ concentrated" and purifieiqn a AK)xide column, eluted with 25%EtOAc/hexanes/2%MeOH^ 

Amino-4-{4-[3-(2-fl'uoro-benzyloxy)-prop }-piperidine- 1-carboxylic acid tert-butyl 

25 ester wias isplafed'a^ *" " 



Preparation of 6-HydroxymethyI-py ridine-2-carboxylic acid methyl ester: One gram of - 
.30 pyridine-2^-dicarboxylic acid dimethyl ester in 120 mL of MeOH and 300mg of NaEH^were * « v. ■ 
combined and stirred at RT for 3 h. The reaction mixture was concentrated, mixed with 150 mL"—"- ■ » 
of EtOAc and 10 mL of NH 4 C1 (con) and stirred for 30 min. The organic layer was separated, V 1 




10' 
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Af-f- dried,, and purified with a short packed silica, . duted with 20% to 50% EtOAc/hexanes^ to. afford-. 
6-iiydroxymethyl-pyridiner2-carboxylic acid methyl ester as a solid. 450mg, MS rn/z 168 (M+Jt) 



Preparation of to-Formyl-pyridine-2-carbo;rj'lk acid methyl ester: 6-Hydroxymethyl- 1 v* : 
pyri.dine-2-carboxylic acid methyl ester (430mg), 3g of PCC, and.l5g of Al-oxide in 150 mL of 
. DCM were combined and stirred at RT. for 2 h. The reaction mixture was purified through a L' . 
short packed silica , eluted with 20% EtQAC/hexanes, to afford6-formyl-pyridine-2-carboxylicv 
acid methyl ester as a white solid. (250mg). MS m/z 166(M+1) . ...... 

.*•'■" •■• .. t , M " 

Method J: Synthesis of 6-Formyl-pyridine-2-carboxylic acid methyl ester: 




^ t . 0. 

Preparation of ■ ... . -.. ■ ites 

,-Triethyl^ 
■ .15 '., % added .to,a.solutioi^ 
, . vr; . .. ;;<v dichlojrpmethane (45 mL). The mixture was stirred at RT for 3h then diluted with . -= *-\* 

.. djphl.orQmethane (25 mLVand washed with NH4CI. (25 .mL) and brine (25 mL), The organics .a^v: 

: , . . were then dried with MgSQ4 and condensed to afford methanesulfonic acid 2-(2,5-dioxo- 

pyrrolidin-l~yl)_ ethyl ester. (3.36$ 72%> MS m/z 222 (M+l). . ... :?., 

Preparation of3-[2-(2,5-Dioxo-pyrroiidin4-yj)-ethoxy]-benzaidehyde: To a solution of 
'methanesulfonic acid 2-(2,5-dioxo-pyrrolidin-l-yl) ethyl ester (2.0g, 9.04 mmol) in CH 3 CN (40- c. 
" ' ' mL) was added K 2 C0 3 (1.5g, 10.85 mmol) and 3-hydroxy benzaldehyde (1.33g, 10.85 mmol) . V 
' ' dissolved in CH 3 CN (id mL). The mixture was stirred at 80°C overnight. The reaction mixture 
25 was concentrated, diluted with water and CH 2 C1 2 , separated and the aqueous layer extracted witite 
CH2CI2 (2x20 mL). The combined organics were dried with MgS04 and purified by M'V 
chromatography on silica gel using hexanes and 30% EtOAc to afford 3-[2-(2,5-dioxo- 
" pyrrolidin-l-yl)-ethoxy]-benzaldehyde. (640 mg, 28%). MS ni/z 24S (M+l). 

30 Method E: Synthesis of 3-[2^2-CP::o-pyrrolidin-l-yl)-etho:£y]-benz:aldehyde: 



WO 2004/089903 



PCT/IB2004/001162 



-45- 

3-[2-.(2-Oxorp.yrrolidin-l-yl)-ethoxy]-benzaldehyde was prepared analogously to 3-[2- 
(-2,5-dioxo-pyrrolidin-l-yl)-ethoxy]-benzaldehyde as recited in Method^ except that-N-(2- . 
hydroxyethyl)-pyrrolidin-2-one was utilized instead of N-(2-hydroxyethyl) succinimide. 18% 
yieldMS //i/zc234 (M+l) , - 

... Method L: Synthesis of lH3-Iodo-propo>ryniethyl)-2-metho:^-benEene: 



(\\\ Jv. (iii) 1 > 



if^y^Q n VV^ 0 " 1 *~ — <fV^° ; (iv) 





Preparation of 2-(2-Methox7-pheny^ benzaldehyde (30 gV-0.22 

-mol); propane 1,3-diol (18.44 g, 0.24 mol) and benzene (300 mL) were added to a round- bottom- s - 
•flask" equipped with" a Dean-Stark trap. The reaction mixture was heated to reflux for Sh'&nd thfei^v 
cooled to room temperature. The iriixture was diluted with ethyl"acetate (300 mL) and layers .^tfe 
separated; The organic layer was washed with water (1 x 300 mL), IN HC1 (1 x 100 mL), 
saturated sodium bicarbonate (1 x 100 mL) and brine (2 x 100 mL). The organic layer was dried- 
over magnesium sulfate, filtered and concentrated under reduced pressure to obtain 41g of a 
yellow solid; The solid was reerystallized from hex-anes to obtain 38:31 g (89%)-of 2-(2- • > - 
: methoxy-phenyl)-[l,3]-dioxane (compound ii). MS: m/z 195.1 (M+l). x - / • ::&b. 



-Preparation of 3r(2-Methoxy-benzyloxy)-propan-l.ol: 2-(2-Methoxy-phenyl)-[l ,3]-dioxane ' 
* (38;3. g, .0.197 mol) was dissolved in toluene-(300 mL) under nitrogen. The mixture was co6led^2 
to 0?C.and diisobutylaluminum hydride (61.70 g, 0.433 mol) added slowly. Once addition ' v - 
complete, th^ reaction mixturejvas. allowed to stir :18h v slowly warming to 'room temperatufe.^v-^iv. 
■Ethyl acetate (150 .mL) was added to quench excess-- diisobutylaluminum hydride.- A' solution ofrr^ 
: J0% ^pghelte.'si sa)t-,(S00 mL) was added and the mixture stirred for 3h. Once.ailisalts. were- - 
dissolved, the layers were separated. The aqueous layer was washed with ethyl acetate (2.X.4O0. - - 
mL). Th? organic layer added to the other organic layers. To the aqueous layer was added 10%. ■ . 
sodium hydroxide solution (150:mL) to. further break up aluminum salts. The aqueous,layer w&S-: : 
extracted with ethyl acetate (2.x 150 mL). The organic layers were. combined, washed with tartar * 
. (2,x..l50 : niL), dried over anhydrous magpesium sulfate, filtered and concentrated under reduced .v: 
pressure to afford 37.92 g (98%) of 3-(2-methoxy-benzyloxy)-propan-l-ol (compound iii) as a- ■ ' 
yellow oil. l H NMR (400 MHz, CDC1 3 ) 5 7.28 (dd, J= 7.4, 1.1 Hz, 1H), 7,23 (d, 7= 9.03 Hz^v- 
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• 1H), 6.91 (t, J - 7.4 Hz, 1H), 6.84 (d, 7 = 8.3 Hz, 1H), 4.52 (s, 2H), 3.80 (s, 3H), 3.75 (q, 7 =5.-5 - 
Hz, 2H), 3.68 (t, 7 = 5.6 Hz, 2H), 2.61 (t, 7= 5.6 Hz, 1H), 1.83 (quintet, 7 = 5.6 Hz, 2H). .... 

, Preparation of Toluerie-4-sulfonic acid 3-(2-metIio:-7-bensy).oKy)-propyl ester: 3r(2- 
5 ■ Ivfethoxy-benz:yloxy).-prop3.n-l-ol (37.9 g, 0.193 mol) was dissolved in dichloromethane. (300 : ■'. 
. . . mL). Dimethylaminopyridine (2.35 g, 0.019 mol), pyridine (16.S0 g, 0.212 mol) and tosyl . . . 
; f , chloride- : (40:50 g, 0;212 mol) were added at room temperature. The reaction mixture was heated ••'.<. 
:■ -vv . to . reflux ,f or. 24h. iThe mixture was cooled to room temperature and diluted with . - : >r, 

dichloromethane (400-mL). The layers were separated and the organic layer washed with water ■ "... . 
.10 ' (2 x 200 mL), IN HC1 (2 x 200 mL), dried over anhydrous magnesium sulfate, filtered -and "l 
./i .'^concentrated under reduced pressure to obtain 50 g of solid. The compound was subjected tQ'.*t#w- 
• column chromatography (15-25% ethyl acetate / hexane mixture) to yield 18.28 g (27%) of ; 
toluene-4-sulfonic acid 3-(2-methoxy-benzyloxy)-propyl ester (compound iv) as a colorless oil. -v. ' <n 
l H NMR (400 MHz, CDC1 3 ) 5 7.78 (d, 7 : = 8.3 Hz, 2H), 7.30 (d, ^= 8.5 Hz, 2H), 7.26 (dd, 7 =-~: ■ * 
I5?-.;r;7i6 i 2# : Hz,:l«^,7.2B (d,7 = 6;8 Hz, 1H), 6.9:1 (ddd, 7 = 7.4, 7.4, 1.0 Hz, 1H), 6.85 (d,#;=. 8:3-- 
Hz, 1H), 4.43 (s, 2H), 4.17 (t, 7 = 6.2 Hz, 2H), 3.S1 (s, 3H), 3.52 (t, 7 = 6.0 Hz, 2H), 2.40 (s, - 
■ 3H), 1.94 (quintet, 7 =6.1 Hz, 2H). - • 

Preparation of l-(3-Iodo-propoxymethyl)-2-methoxy-benzene: Toluene-4-sulfonic acid 3^" • 
■ 20 (2-methoxy-benzyloxy)-propyl ester (18.22 g, 0.051 mol) was dissolved in acetone (100 JmL) "v: 
under nitrogen. Lithium iodide (10:44 g, 0.077 mol) was added and the mixture heated to reflux : •••<- ' 
for lh, cooled to room temperature and filtered through a pad of celite. The celite was washed ■ 
- with acetone and combined with the mother liquor. The organic layer was concentrated under • 
reduced pressure and re-dissolved in dichloromethane. The organic layer was washed with water"*- * 
,25 -,.,.(2 x 100 mL), 10% ^aS 2 0 3 (2 x 10.0. mL), brine (2 x : 100 mL), dried oyer anhydrous. magnesium - : , 
sulfate, filtered and cpncentrated.under reduced pressure to yield l-(3-iodo-propoxymethyl)-2- ;fr;.j.: 
, ET)ethoxyrbenz,Qne t (lJ.03.g, 100%) (v) .as a yellow oil.. ?H NMR (400 MHz, CD£1 3 ) 5.7.31 (ddd;-., :; 
7 = 7.3, 1,0, 0.9 Hz, 1H), 7.23 (ddd, .7 = 8.2, 8.2,1.6Hz, 1H), .6.91. (ddd, 7=7.4, 7.4, 1.0 Hz, : 
1H), 6.83 (d, 7 = S.3.Hz, 1H), 4.52 (s, 2H), 3.80 (s, 3H), .3.54 (t, 7= 5.7 Hz, 2H), 3,28 (t, 7 = 6.8 [ 
30. ..Hz,2H),2.07(quintet,7 = 5.9^ . - . . ■ ... . .. . ;r : , 

Method M: Synthesis of _l-(3-Bromo-prppoxym^ . 
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To a solution of 4.7 mL of 3-bromb-l-propahol in 150 mLof THF was added l.53g ofNaH - 
with* stirring. 4.79 mL of 2-fluorobenzylbromide was then added and the reaction mixture stirred, 
overnight at room temperature. The reaction mixture was concentrated, extracted with ether, • 
washed with NaQH and brine, and toed over MgSQ4. The reaction mixture was concentrated- • 
to afford l-(3-Brorno-propox)anethyl)-2-fluoro-benzene as- an orange-oil. 7.89g, MS ni/z 248 ? : 
(M+l) • • • ■ 

. The syntheses described below produce a mixture of the eis stereoisomers. 

.. .. • ■■ EXAMPLES. . ■ • ••• . 

: v • i" :*~<c - ■ . * Example 1" ■"' ■■' -: ■ *• -•• 

Synthesis of (4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-na 



2-yImethyl-amine 




Alkylatidri^ acid isopropyl 

- 'ester: A 250~mL round bottom was charged with 3-hydroxy-4-(4-hydroxy-phenyl)-piperi 
: t'afbitetylic "^id'tert-bult^teter^rSS^,- 22.4 mmoles)"(prepared asVecited ifrOrgafiic Letters, : 3i^ 
2317-2320 (2001)), l-(3-iodo-pfp~poxymethylJ-2-methoxy-benzene (8.58 g, 28.0 mmoles), and: ' 
potassium carbonate (4.21 g, 30.5 mmoles) at room temperature in 120 mL of acetonitrile. The.* , 
solution Was'brought to reflux oversight. The reaction mixture was -cooled, 'concentrated unde? '< 
reduced pressure,. partitioned between ethyl-acetate" and water (~-100 mL each), separated, ' ~ * 
: waished with* water, brine", separated; dried with magnesium sulfate, filtered and concentrate'd-to : ^ 
an oil (13.58 g) ; -Th&oil was purified On silica'gel (EtOAcihexanes (1:1)), combinedand 
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t; concentrated under reduced pressure to a clear oil (3-hydroxy-4-{4-.[3-(2-methoxy-benzyloxy)- 
..propoxy]tphenyl}-piperidine-lrcarboxylic acid tert-butyl ester, 9.94 g, (94%). 

®?adatio.nof 3-Hydro^ 
:5 . carbo::ylic add tert-butyl ester: 3-Hydroxy-4-{4-[3-(2-methoxy-benzyloxy)-propoxy]r . 
phenyl )-piperidine-l -carboxylic acid tert-butyl ester (9.94 g, 21.1 mmoles), pyridinium 
chlorochromate (PCC, 6.S g. 32 mmoles). celite (6.S g) and crushed 4A molecular sieves (6.8 g) 
were combined in 100 mL of dichloromethane.at room, temperature. The solution was allowed- • 
to stir overnight and tic (EtOAe:hexanes (3:2)) and AFCI indicated that the reaction was 
; 10--- incomplete (-50-60%): An additional 0,75 equivalents of PCC, celite, and sieves were^added.^ 
The solution was filtered through. celite, washed with ethyl ether, combined and concentrated ■. 
under reduced pressure to an oil. This oil was chromatographed on silica (EtOAc:hexanes 
(1:2)), appropriate fractions were combined and concentrated under reduced pressure.(4-{4-[3- - 
(2-Methoxy-benzyloxy)-propoxy]-phenyl}-3-oxo-piperidine-l-carboxylic acid tert-butyl ester,- - 

;, 15 V 3,67 g, (37.1%). . . ; 

Reductive amination of 4-{4-[3-(2-Methoxy-benzyloxy)-propoxy]-phenyl}-3-oxo- - 
piperidine-l-carboxylic acid tert-butyl ester: 4-{4-[3-(2-Methoxy-benzyloxy)-propoxy]- 
phenyl }-3-oxo-piperidine-l carboxylic acid tert-butyl ester (1.85 g, 3.94 mmoles), naphthalen-2- 
20 . yl-methylamine (0.93 g, 5.9 mmoles and acetic acid (0.225 mL, 3.94 mmoles), prepared.as in ■ 
Method. A,, were combined in 20 mL of dichlpromethane at room temperature under argon. . 
After 30 minutes sodium triacetoxyborohydride (1.3 g, 5.9 mmoles) was added and the solution" 
was allowed to stir overnight.. The reaction was quenched with saturated sodium bicarbonate, 
partitioned between ethyl acetate and H 2 0 (-25 mL each), separated, dried with magnesium .. - 
25 • sulfate, filtered and concentrated under reduced pressure to a yellow oil (2.79 g). Appropriate'- n 
fractions were combined and concentrated under reduced pressure- to a yellow solid (4-{4-[3-(2- 
• : :/v;meth&xy^ 

carboxylic acid tert-biitylester,. 1.36 g, 56.5%). 

30 Deprotection of 4-{4-[3-(2-metho^ 

ylmethyl)-amino]-piperidine-l-carbo^ylic acid tert-butyl ester: Two hundred mg of 4-{4-[3- 
- (2-methoxy-tenzyloxy)-propoxy]-ph^ 

carboxylic. acid tert-butyl ester was dissolved in 5 mL of methanol at 0°C under argon. Acetyl' ' 
chloride (233 uL) was added and allowed to stir overnight while warming to room temperature.- 
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Thereaction was complete by RPJJPLC and purified by RP-HPLC. Fractions were 
concentrated to. a white powder. The. white powder was dissolved in methanol (2 mL) and water., 
was added to the- precipitation point, saturated sodium bicarbonate was added and a precipitate ";. 
formed that was absorbed to CI 3, washed with water, and eluted with tetrahydrofuran. The > 
. 5 effluent was combined with water and lyophilized to afford ((4-{4-[3-(2-methoxy-bensyloxy>.- .. 
propoxy]i>henyl}-piperidin-3-yl)-na MS: m/z / 

511.2 (M+l). 

Example 2 

10 Synthesis of 0-{4-[3-(2-methoxy-benzyto^^ 

naphthalen-2-ylmethyl)-aniine / , - 1 :Vr 




, . . . The title compound-was. prepared as recited in Example 1 utilizing C-(6-methoxy- 
;15 . naphthalen-2-yl)-methylamine. instead of C-naphthalen-2-yl-methylamine, prepared asjn " ;••■■•:•> 
Method B,-inttie reductive ^mi'nation step. M + 1 = 541.2. 



Example 3 

. " Synthes^ 

'.20 ylmethyi-amine s ':'v y.r.i 



WO 2004/089903 



PCT/IB2004/001162 



-50- 




The title compound was prepared as recited in Example 1 utilizing C-quinolin-7-yl- 
methylamine"; prepared as in Method C, instead of C-naphthalen-2-yl-methylamine in the 
reductiVe amination step" MS : m'/z 512.2 (M+ 1 ). 



5 - '-■ - • ■ - 

- ' *"*~""' Example 4 

Synthesis of (4-{4-[3-(2-methoxy-benzyloxy)-propox^^ ^Ki^.** 
tetrahydro-quinolin-7 ylmethyl)-amine ^STiafiy* 



H H 




4- { 4- [3-(2-Meth'oxy^ 

" ester,' prepared in Example 3, (6.394 g, 0.64 mmoles) and hickel(II) «7f&<$ > 

chloride hexahydrate (0.077 g, 6.32 mmoles) were dissolved in 5 mL of metharibl at 0°C under''. 1 - N 
1 # 5 argon. After 30 min. sodium borohydride (0.100 g, 3.0 mmoles) was added in two portions and 

allowed to stir at 0°C for 4 hours at room temperature. The solution was recooled to 0°C and • -*< : . 
another 0.5 eq. of nickel(II) chloride hexahydrate. and sodium borohydride was added and .... .. 

allowed to stir overnight while warming to room temperature. The solution was poured into a 'i :r 
solution of saturated ammonium chloride (20 mL) and EtO Ac (40 mL) and stirred vigorously for- 
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15 min., separated, extracted with EtOAc (2 x 25 mL), dried with magnesium sulfate, filtered :. : 
and concentrated under reduced pressure to afford ((4- { 4-[3-(2-methoxy-benzyloxy)-propoxy]=^ . 
phenyl}-3-[(l,23,4-tetrahydro-quinolin-7-ylmethyl)-amino]-piperidine-l-carboxylic acid tert- . 
• . .. butyl ester as a clear oil, 0.3985 g, (100%). The remaining Boc protecting group" was removed;*. 
. . 5/. as in Example. 1 to yield the title compound. MS: m/z 516.3 (M+l). ... 

Example 5 .... 

Synthesis of (4-{4-[3-(2-metho;iy-^^ 
naphthalen-2-ylmefchyl-amine 

•io ■ .. " 




4-{4-[3-(2-Methoxy-benzyloxy)-propoxy]-phenyl}-3-[(naphthalen-2-ylmethyl)-amino]- 
piperidine-l-carboxylic acid tert-butyl ester (0.295 g, 0.4S3 mmoles), prepared in Example 1,; ■; v 
was dissolved in 4 mL of dichloromethane and 190 uL (2.42 mmoles) of formaldehyde was -v 
15 . added at room temperature with stirring. Two drops of acetic acid were added and the solution." 
. turned yellow. After approximately 30 miri. sodium triacetoxyborohydride (0.15 g, 0.72 " 
mmoles) was added and allowed to stir for two hours'. The solution was diluted with 
" dichloromethane (25 mL), washed with water (1 x "25 mL), saturated sodium bicarbonate (1 x 25 ■ 
'-•'•'* u -'-' mL),'brihe (1 x^25 mL), dried : with magnesium sulfate, filtered and concentrated under reduced ' 
• :20 '■• • -pressure to afford "((4-{ 4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl }'-3-(methyl^naphthalen^- 
ylmethyl-amino)-piperidine-l-carboxylic acid tert-butyl ester as a yellow oil, 0.290 g, (96%). 
The remaining Boc protecting group was removed as in Example 1 to yield the title compound. - 
MS: m/z 525.3 (M+l). - 

25 - - - Example 6 

Synthesis of 6-[(4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3-ylamino)- * 
methyl]-naphthalen-2-ol " • ■•<.>; i 
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The title compound was prepared as recited in Example 1 utilizing 6-aminomethyl- 
.1 naphthalen-2-ol, prepared, as in Method D, instead of C-naphthalen-2-yl-methylaminejn" the 
reductive amination step, MS: m/z 527.2 (M+l). 



Example 7 

Synthesis of benzofuran-5-ylmethyl-(4-{4-[3-(2-m 
10 piperidin-3-yl)-amine 





The title compound was prepared afc recited in Example 1 utilizing C~benzofuran-5-yl 
■ : * 1 friethyiiaiTfl ! ne, prepared as in,MetK6d E, instead of C-naphthaIen-2-yi-methylamine in the* 
15 reductive aminati on- step. *•;• 



* * Examples 
esis'of (iH4hdol-S-ylmfethyl)-(4-{4-[3-(2-meth 
pipmdiri-3-yij-an^ - 
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- • ,-rv; > 



CH 3 ' - 



The title compound was prepared as recited in Example 1 utilizing C-(lH-Indol-S-yl)- 
. methylamine instead, prepared as in Method E; of C-naphthalen-2-yl-methylamine in the 



Syrithesisof 6-[(443K2-methoxy-benzyloxy)-p^ 





Reductive animation of 4-{443-(2-methoxy-benzy^^ ..-i^X 
1 pipendine-carboxylic acid tert-butyl ester: 4-{4-[3-(2-Methoxy-benzyloxy)-propoxyl]- .\ ^•• •\f' :; 

phenyl}-3-oxo-piperidine-carboxylic acid tert-butyl ester (2.95 g, 6.28 mmoles) and O — 

benzylhydroxylamine hydrochloride (1.10 g, 6.90 mmoles) were combined in 1$ mL pyridine at", 
room temperature under argon and allowed to stir overnight. The solution .vyas-Qoncentrated and., • . 
filtered to yield 4-{4-[3-(2-methoxy-benzyloxy)^^^ GL-benzyl V i- 

.oxime (2.983 g, 82.6%). MS: m/z 575.2 (M+ 1). ... 
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Hydrogeriatioir of 4-{4>[3-(2-methoxy-berizyloxy V-propoxyl]-phenyl}-piperidine-3-one O- ; ^ v - r 
benzyl ojrime: ; 4-{4-[3-(2-Methoxy-benzyloxy)-propoxyl]-phenyl }-piperidine-3-one O-benzyl • • 
oxime<2.8& g, S.OlS mmbles) and 5.0 grams of Raney Nickel were dissolved in 100 mL of .• 
tetrahydrofuran and placed under a hydrogen atmosphere for 17.5 hours. The solution was , •> . 
5 concentrated under reduced pressure to a clear oil (2.901 g) ? which was chromatographed on .. 
silica gel (dichloromethanermethanol, 95:5), appropriate fractions were combined and . . . 

concentrated under reduced pressure to yield 3-amino-4-{4-[3-(2-methoxy-benzyloxy)- * : . ■ / 
propoxy]-phenyl>rpiperidine-l : carboxylic acid tert-butyl ester.(0.795 g, 37%). MS: mlz 471.3 -,- . = . \ 

(M+l). : 4 * ' . * 

r:-' Alkylation of 3-agrin6-4-{4-[3-(2-metho\7-^^^ 1- M^te * 

catboxylic acid tert-butyl ester: 3-Amin6-444^[3-(2-methQxyrbenzyloxy)^^ 
' . - - piperiditte T-carboxylic-acid tert-bjityl ester (Q..312 g,0.663 mmoles) was dissolved in 5 mL of ip.-ivir* 
• v' 7 '- ."dry tetrahydrofuran' at rooiii temperature under argon. Sequentially, 6-broniomethyl- ^ 
15 naphthalene- 1-carboxylic acid methyl ester (0.280 g, 1.00 mmoles) and triethjdamine (Q;215 g,^*'.. m*. 
• ' 2.12 nunoies) were ad^ed'and the solution. was brought to reflux overnight. The solution was... 1 
purified; directly on silica (10% ethyl acetate: hexanes to 70% ethylacfetatezhexanes over 45 >;p ^ 
min.) ? appropriate fractions were, combined and concentrated under reduced pressure to yield 4-i . .v_: 
- {4-[.(2-methox^ 

20 - ylmethyl)-amino]-piperidine l : carboxylic acid tert-butyl ester (0.225 g; 42%); MH: m/z.'669.4 '.*v ; 

Deprotection of 4-{4-[-(2-methoxy-benzyIoxy)-propoxy l]-pheny l}-3-[(5 r methoxycarbonyl->:v v > 
. naphthalen-2-ylmethyl)-amino]-piperidine 1-carboxylic aeid tert-butyl ester: 4-{4-[-(2-- ::^i *v.r.. > 

25 methoxy-benzyloxy)-propoxyl]-phenyl }-3-[(5-methoxycarbon>a-naphthalen-2-yimethjfl)- - w n 
amino]-pipeodipe 1-carboxylic acid tert-butyl ester (0.225 g, 0.336 "mmoles) was dissolved in.5';«a. 
. mL of dry methanol at 0C under argon. After 30 minutes acetyl chloride (0.264 g, 3.364 _ 
. mmoles) was added and allowed to stir overnight while warming to room temperature. The 
solution was purified directly on a Vydac 218TP1022 column (A:0.1%TFA/H2O, 
30 BiO.^TFA/AcCN, Gradient 10-70% B over 120 min.). Appropriate fractions were combined 

. andJyophilized to a .white powder. The powder was dissolved -in methanol, excess saturated-- -<n\ .v-y.. 
. ■ . sodium bicarbpnate.was added,, absorbed to C18, eluted with methanol, diluted with water and , ~v :. , . 
lyophilized to yield. 6-[(4-[3K2-methoxy : benzyloxy)-prop 

methyl]--naphthalene- 1-carboxylic acid methyl ester (67 mg, 35.0%). MH: m/z,569.3 (M + 1).:; 
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... .. . .. ... . Example 10 ;;V 

Synthesis of 6-[(4-[4-(2-methojg'-bensylo;:y)-propo^yl]-phenyl}-piperidin-3-ylamino)- 
methyll-naphthalene-l-carboriylic acid 




HydroJysis of (Pl(4-[3-(2-methoxy-benzyloxy)-propoxyl]-ph 

riiethy]]-naphthalene-l-carboxylic acid methyl ester: 6-[(4-[3-(2-methoxy-benzyWy)- 
propoxyl]-phenyl}-piperidin-3-ylamino)-methyl]-naphthalene-l-c'arboxylic acid methyl ester, . . - 
prepared as in Example 9, was dissolved in 4 mL of methanol: water (3:1) at room temperature . 
with stirring. Lithium hydroxide was added and the solution was allowed to stir overnight. The ., 
ration mixture was concentrated to remove th.e methanol, absorbed to Q18, washed with wato^-yj 
eluted with tetrahydrofuran, concentrated and lyophilized to yield 6 r [(4-[4-(2-methoxy-.; 
benzyloxy)-propoxyl]-phenyl}-piperidin-3-ylmTuno)-methyl]-naphthalene-l-carboXylicacid .,^ t ..,, 

(15.2 mg, 13%). MH: m/z 555.3 (M + 1). 

Example 11 

Synthesis of naphthalene-l-carboxylic acid (4^{4-[3-(2-methoxy-berizyloxj0-propoxy]- 
phenyl}-piperidin-3-yl)-anuae 
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^,5 A; .^^ instead of 6-bromomethyl-naphthalene-l-c^boxylic acid te^iu^i^..^ 

. butyl ester in the alky lation step. MH: mJz 625.3 (M + 1). Deprotection of the resulting 4-{4-[3r: ) 
^ r (2-mefhoxy-be^ ^. 
carboxylic acid tert-butyl ester according to the method in Example 9 afforded the title 
compound. (36 mg, 43%). MH: m/z 525.2 (M + 1). 



Example 12 

Synthesis of 6-[(4-{4 : [3-^ : ^ r . 

methyl]-naphthalene-2-carboxylic acid methyl ester 

15 




Preparation of 4-{4«[3-(2^^ 5 . v: , 

20 nSphthaIeh-2-yIm^ acid tert-biityl ester: 3-AiMno^^*>..hW->"v^. 

• {4-[3-(2*methox^ - ^ 

■** prepared as recited in Example 9 (150mg), 6-formyl-naphthalene-2-carboxyiic : acid methyl ester^^r - 
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r •,f::;pre^ed,accofding.,tp method G (150mg), were combined with.AcOH (20mg) in 5 mL of DCM- 
, :/ w . s atroom tpmp, stirred and }JaBH(QAc)3 ( L50mg) wa^added and stirred overnight. 2 : mL of ^ 
NaHC03(Sat) and 5g of NaHC03 was sequentially added with stirring in between additions, 
filtered and concentrated. The reaction mixture was-purified with a short packed silica gel 
5 column, eluted with 5% to 10% EtOAc/hexanes, to get -4-{4-[3-(2-Methoxy-bensyloxy)». 
prppoxy]-phenyl }-3-[(6-methoxycarbonyI-naphthalen-2-ylm 

carboxylic acid tert-butyl ester as a white solid (lQOmg), MS m/z 669(M+1). . . - 

Preparation of 6-[(4-{4-[3<2-Metho^^^ : 
10 methyl]-naphthalene-2-carboxylic acid methyl ester: lOOmg of 4-{4-[3-(2-Methoxyh. 
i.. benzyioxy)-propoxy]^ 

pipertdine~i-carbbxyiic acid tert-butyl ester and 0. 125-g of acetyl chloride in 2.mL of- DCM and per 
10 mL of MeOH, were combined and stirred for three days. 2 mL of NaHCC^con) and 10 mL*:. ^ 

of EtOAc were added and stirred for 30-inin. The reaction mixture was filtered- through a short s 
15 packed Al-Oxide (15g), eluted with 1% to 20%MeOH/hexane, to give 45mg of Preparation of 6r, . 
,[(4-{4 : [3-^ 

'2-carboxylic acid methyl ester, MS m/z 569 (M+l). - " 

Example 13 

Synthesis of (4-{4-[3-(2-Fluoro-benzyloxy)-propoxy]«phehy^ ; ;r 

20 ylmethyl-amine " ■ 




Preparation of 4-{4-[3-(2-Fluoro^ 
25 - amino]-piperidine-lrcarboxylic acid tert-butyl ester: . j- 

r , 3-Aniino-4-{4-[:K2^ acid tert- • • 

butyl ester, prepared as in Example H,.(300 mg), quinpline-7-carbaldehyde (150mg), prepared: 
by reacting 7-methylquinoline and selenium dioxide at 160 °C, and AcOH(20mg) in 5 mL of -v 
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DCM were combined and stirred at RT for 45 min. NaBH(OAc) 3 (150mg) was then added and* • 
the reaction stirred at RT overnight: 2 mL of NaHG0 3 (Sat) arid*5g : of NaHCOj were then added 
sequentially with stirring. The reaction mixture was filtered, concentrated and purified with a* "' 
short packed silica gel column, eluted with 5% to 35% EtOAc/hexanes, to get the title 
compound as a white solid (155mg), MS m/z 600 (M+l). 

Peprotection of 4-{4-[3-(2-Fluor0-bensylo:-y)-propo^ 

"aniinb]-piperidine-l-€arbo;^jj c : ac \^ tert-butyl ester f 4-{4-[3-(2-Fluoro-benz:yloxy)- 
propoxyl-phenyi }-34(quinolin-7-ylmethyl)-amin6]-piperidine-l-carboxylic acid tert-butyl ester 
(55mg) in 10 mL of EtOAc and 2 rriL of 1M HCl(in etherTwere combined and stirred at RT 
over 2 days. The reaction mixture was decanted, dried and concentrated to give the free base (75 
" mgy 'which 'was cbnvbrted'to the HC1 salt with 3 eq. of lMHCl(in ether) and 5 mL of MeOH. 

Example 14 

Synthesis of 6-[(4-{4-[3-(2-Fluoro-benyIo\7)-propoxy]-phen^ 
methyl]-naphthalene-2-carboxy lie acid methyl ester 




The title compound was prepared as recited in Example 12 utilizing 3-Amino-4-{4-[3-(2-fluorb- : 
benzyloxy)-propoxy]-phenyl}-piperidine-l-carboxylic acid tert-butyl ester, prepared as in " - : - ri 
Method H. The deprotection step was carried out analogously to that used in Example 13. 95%' 
•yield. MS m/z 557 (M+l). 

■"'■"*'" " r Example 15 
Synthesis of 6-[(4-{4-[3-(2-Fl^^ 
methyl]-naphthalene-2-carboxylic acid 
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(^(4-{4-jp-(2-Fhidro^ 

2-carboxylic acid methyl ester, prepared as in Example 14 (55mg), was combined witfif 50mg of . 

LiOH in 15 mL of MeOH, 5 mL of THF and 2 drops of water and refluxed. The reaction 
■'f^Xttir^ ;: w"as concentrated arid redissolved in 5 'mL of EtOAc', a drop of water and"2.*5 mL of HG1" 

(lM,ih eth'e'rj Md'itirrS'd at RT bvernigfit.. The reaction mixture \vas concentrated; redissolved'^ • 
" lft^tO'AdtTO^ft^Jand- L'mL of sodium bicarbdriate(cejn), separated "and dried, to givS'35mg bf6-^ 

: £affo£yfo^ " ' :: " ' 

Example^ 
'Syntl^ 

methyi]-pyridine-2-carboxylic acid methyl ester - :< 




The title compound was prepared as recited in Example 13 utilizing 3-Amino-4-{4-[3-(2rfluor6 :i , 
benzyloxy)-propoxy] -phenyl }-piperidine-l-carboxylic acid tert-butyl ester, prepared as in 
Method H, and.6-formyl-pyridine-2-carboxylic acid methyl ester, prepared as in Method I. The-, 
•deprotection step was carried out analogously to that used in* Example 13. 90% -yield. MS m/z-o- r 
508:(M+1). : 
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• Example 17 ■ •■ • • ■ - 

Synthesis of Naphthalene-2-sulfonic acid (4-{4-[3-(2-fluoro-benzyloxy)-propox7]-phenylH 
piperidin-3Tyl)-amide "- 





0 A 0 




Preparation of 4-{4-[3^(2-Fluoro-benzyloxy)-propoxy]-phenyl}-3-(naphthalene-2- 
.sulfonylamino)-piperidine-l-carboxyIic acid tert-butyl ester: 3-Amino-4-{4-[-3-(2-fluoro-- ^ 

benzyloxy)-propQxy]-phenyl}-piperidine=J-carboxylic acid tert-b.utyl .ester, prepared as in . 
v ^eAodH^375mg), pyridine (10 mL),.and 2-napbthalene sulfonyl chloride (19pipg);3yere. - v?-; 

combined and refluxed for 3h r TKe reaction mixture was concentrated and purified by silica gel.' 

column, eluted with 5% to 25%EtOAc/hexanes, to afford 4~{4-[3-(2-Fluoro-benzyloxy> - - 

prppoxy]-phenyl}0-(naphthalene-2-sulfonylamino)-piperidine-l-carboxylic acid tert-butyl ester 

as a white solid (165mg). The deprotection step was carried out analogously to that used in ; 

Example 13. MS w/z 647(M-1) 



Example 18 

Synthesis of Naphthalene-2-sulfonic acid (4-{4-[3-(2-fluoro-benzy^ 




Preparation of 4-{4-[3-(2-Fluoro-benzyloxy)-propoxy]rphenyl}-3-(4^fluoro-3 
trifluoromethyl-bensylamino)-piperidine-l-carboxylic acid tert-butyl ester: 3-Amino-4-{4- 
[3-(2-fluoro-benzyloxy)-propoxy]»phenyl)-piperidine-l-carboxylic acid tert-butyl ester, 
prepared as in Method H, (200 mg, 0.44 mmol) was dissolved in dichloromethane (15 mL) and 
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- 4-fluoro-3-trifluoromethyl benzaldehyde (180 mg, 0.96 mmol), and acetic acid (0.04 mL, 0.44i- ; - 
mmol) were added. The mixture was stirred and sodium triacetoxyborohydride (3-10 mg, 0-96..:;. 
mmol) was added and left to stir at RT overnight. .The reaction mixture was diluted with ;.-r 
dichloromethane (20 mL) and washed with water (25 mL), sat. NaHCG 3 (20 mL), and brine (20- :.; 
.5 mL). The reaction mixture was dried over IvIgS0 4 , and condensed to afford 4r{4-[3-(2rFluorOn . 

- benzyloxy)i>ropoxy]-phenyl}-3-^ ..■ 

• carboxylic acid tert-butyl ester, (280 mg, 100%) MS m/z 635 (M+l). The deprotection step was ■: .. 

;.. carried outanalogQ.usly to that used in Example. 13 to afford naphthalene-2-sulft)nic.acid,(4-{4^^u : 

...... .J3 T (2-flwo-^ 10% yleld ' MS "^ 535 - : 

-10 (M+l); - - - - - >>.• ■ - 



Synthesis of {3-[(4-{443-(2^Fluoro-benzylpxy)-propoxy]^phen " r 

15 methyl]-phenoxy}-acetic acid methyl ester - : aetfv: 



U - H : r '- 






_ F ■ .... . • .,. . J 

^he;title compound. was prepared analogously to the compound recited in Example 18 utilizing^ % 
(3-formyl-phenoxy)-acetic acid methyl ester, prepared.by reacting.3rhydroxy benzaldehyde ' . 

20 (l.Og, 8.19 mmol) in-DMF (25 mL) with K 2 C0 3 (2.49g, 18.01 mmol), sodium iodide (490 mg, Jh 
3.28 mmol), and methyl bfomoacetate (1 .38g, 9.01 mmol) at overnight at room temperature, - * 

. • , -instead'of ,4 r fluoro.-3-trifluoromethyl.benzaldehyde. MS.w/z.537 (M+l) _-„•.. .,,,; , .„., '.-ir^. 

Example 20 

25 Synthesis of l-(2-{3-[(4^4-[3-(2-Fluoro-bensyloxy)-propoxy]-pheny[}-piperidin-3- . - 
yramino)-ihethyl]-phenoxy}-ethyl)-pyrrolidine-2,5-dione 
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Th6 title compound 'was prepared analogouslrtb "the compound recited in Example' 18 utilizing" " ■ 
3.[2-t2,5 : -dioxo-pyn , olidin4-yl)-ethoxy]-behzaldehyde, prepaied as recited in Metho'd J, instead ■ 



y^.i ^ v et tf.->-^-"- , '^«^ • ■ Example 21 ■"" ~ 




" • : r * ^Th^tto prepared analogousl y to the compound recited in Example 18 utilizing - 1 r "* : - 

' 3-[2-(2-oxd-pyrrolidrn -T-yl)-ethbxy]-benzaldehyde, prepared as recited in Method K, instead of ?«*■-■ 
4-fluoro-3-trifluoromethyl benzaldehyde. MS m/z 576 (M+l) 




Example 22 



- ~ r SyritH&isOf 3-[(l-dimethylcarbamoylniethyI-l, 2, 3, 4-tetrahytiro-quino^^ 
butyl ester • 

"20 ' v ; ~ ~- : '~ v ■ • ■ ■ ' " " " 
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: - Preparation of 4-{4- : [3-(^meth^ , 
.,. amino]-piperidine4-earbo -lylic acid ter A mixture of 3-amino-4-{4-[3-(2- 

5 . methoxy-:benzyJoxy)-propoxy]-phen.yl}-^ which can. .. 

l. -v , ^bg.pi^ated-3S recited in Example. 9 .(0.L5 g, 0.32 mmol), quinpline-7-cart>oxylic acid (0.055g r v. v-x-, .... 
u . . 0,32 jnmql), HBXU : (0^4 g^O.^.irmfiol), HQBt (0.086 g, 0.64 mmol) and, diisopropylethylamine/: ^Lu^ 
... -r,:.;(0*165 g; 1.28 nrniol).in,.dry,pW.(lQmL^ was stirred at room temperature overnight and dieru .vsx 
. -. diluted. w.ith:ethyl acetate.and water.. The organic layer was washed withH 2 Q, brine,.dried over^;,^k, 
10 .. JM.a2$04, . and concentrated under . vacuum. The.residue, was. subjected to^ flash cplumn . .. . . 
■ . ;?s chromatography-(5Q^5% JEtpAc/hexanes). to give 0,15 g (75%) of 4-{4-[3-(2«methoxy- . 
. : , .benzylQxy)rprop^ acid^.c.;;^:' 
-tert-butyl ester. l H mm (400 MHz, CDC1 3 ) 5: 8.97 (dd, J = 1.5 Hz, J = 3.9 Hz, : 1 H), 8.24 (s, l;i - 
; ... , . HX 8,1? (dd,J = U Hz, 1 H), 1 J4 (s, 2H), 7.46 (dd, J = 4.4 Hz, J = 8.3 Hz, 1 H), 7 31 (dd, J =V-. ;> / 
5 :rl5. .-2.PH2, J = 7.3Hz, 1 H), 7.22-7.1.S (m, 3 H), 6.89 (dd, J = 7.3 Hz, l .H), .6.S0 (dd, J = 7^Hz;J= r.^ • 
16.1 Hz, 3 H), 6.32 (s, 1 H), 4.56-4.40 (m, 4 H), 4.01 (t, J = 6.3 Hz, 2 H), 3.74 (s, 3 H), 3.64 (U : 7 • 
r: ,,,,, r .,, =^9 H2;,2H), 3.12 (dd, J = 1.9 Hz, J = 13.6 Hz, 2 H), 2.90 (t, J =.12.7 Hz, 2 H), 2.pft-1.96 (m,S : .:.Z^ 

H4:H)d#(^H). ... ... _ .. . - , • . --^i/v 

,: 2Q : Proration of 4-{4-P-(2-meth6 3, 4-tetraHydro-? r^^;;^ 

quipoline-7-carbQnyl)-amino]-piperidine-l-carboxylic acid tert-butyl ester: To a mixture of i*it >0 ^ r 

*r.? :• : ■ ,4-{4-[3-^ 

- ■ piperidinezlrcarboxylic acid tert-butyl ester (2 g, 3.2.mmol) and NiCl 2 -6H 2 0 (0.76 g, 3.2 mmol)' 
• . ... in methanol (20 mL) was added NaBELt at 0 °C. The reaction mixture was treated with ethyl ■. : 
25 ' acetate and water and the organic phase was separated, washed with H 2 0 and brine, dried over . • - . y 
• ... • . ... . Na 2 S0 4 , and concentrated under vacuum to give 1.9 g (94%) of 4-{4-[3-(2-methoxy- . ... . ■ . f 
. benzyloxy)-propoxy]-phenyl }-3[(l, 2, 3, 4-tetrahydro~quinoline-7 : carbqnyl)-amino]-piperidine<T ... , 
1-carboxylic ^cid tert : butyl ester. 'H NMR (400 MHz, CDC1 3 ) 5: 7.33 (dd, J = 2.0 Hz, J = 7.8 ■ - - 
. Hz, 1^7.26 7 7.19.(m,2H),7.12(dJ = 8.8Ife,2H),6.90 ...... 
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• • - 4.9 Hz. J = ^.&Hzr2 H), 6,69-6:67 (m, 2 H), 6.01 (s, 1 H), 4.54 (s, 2 H); 4.51-4.39 (m, 2 H)j V- *i* 

4:03 (t,J =c6.3 Hz, 2 H), 3.79 (s, 3 H), 3.67 (t, J-= 5.9 Hz, 2 H), 3.27 (t, J = 5.9 Hz, 2 H), 3.07 -.0,. . 
. (dd, J = 4.4-Hz, J = 11.7 Hz, 2 H), 2.86 (t, J= 11.2 Hz, 2 H), 2.73 (t, J = 6.3 Hz, 2 H), 2.07-2.04 - 
(m, 3-H), 1.97-1.84 (m, 5 H), 1.37 (s, 9 H). 

5- ■ 

Preparation of 3-[(l-dirnethylcarbamoylmethyl-l., 2, 3, 4-tetrahydro-quinoline-7- . ; 

carbonyl)-amino]-4-{4^[3K2-niethbi7-bensyb7o)-propoKy]-P he nyO-piperidine-l- 

- - carbo^ylic acid tert-butyl ester: A mixture of 4-{4-[3-(2-methoxy-benzyloxy)-propoxy]- 

• phenyl}-3t(l, 2, 3, 4-tetrahydro-quinoline^7-carbonyl)-amino]-piperidine-l-carboxylic acid tert-,- -. 
10 . butyl ester- (1.0 g;0.79 mmol), 2-chloro-N,N-dimethy]acetamide (0.29 g, 2.4 mmol), Cs 2 C0 3 «yr. ~ 
(1.3:g,-4i0 mmol), and KI (0.07 g, 0.4 nimol) in acetonitrile (20 mL) was stirred and refluxed for.. ■ 
-24h: The.reaction mixture was filtered, the filtrate concentrated, and the residue was subjected;.©:. :,; 
: • flash column chromatography (2-5% CH 3 0H/CH 2 C1 2 ) to give 0.9 g (80%) of 3-[(l- 

- dimethylcarbamoylmethyl-1, 2, 3, 4-tetrahydro-quinoline-7-carbonyl)-amino]-4-{4-[3-(2- ■ 

15 ' - methoxy-benzyloxy)-propoxy]-phenyl}-piperidine-l-carboxylic acid tert-butyl ester. 'HrfcMR^.ii-.i 
;; - ' ' I.- (405#Hz; 'CDCfe) 8:--7-32 (dd, J"= 1.5 Hz, J = 7.3 Hz, 1H), 7.25-7.14 (m,' 2 H), 7.13 (d, J y 
fe; 2ll) : ;'6.93-6.S8 (m, 2H). 6.83-6.64 (m, 3 H), 6.63 (dd, J = 1.5 Hz, J =7.8 Hz, 1 H), 6.07 (d| ' ' 
' -j = 73Hz, tH),4.54(s,2H),4.46(d, J = 12.2 Hz, 2 H), 4.05-4.00 (m, 4 H), 3.76 (s, 3 H), 3.59: -'. 

• ( t , t=ik Hz, 2 H), 3.35-3.33 (m, 2 H), 3.08-3.04 (m, 2 H), 3.02 (s, 3 H), 2.93 (s, 3 H), 2.89- •;, < 

• 20 ' 2.76 (m, 3 H) £t)B^02 (m, 2 H), 1.99-1.8S (m, 4 H), 1.76 (s,= 1 H), 1.37 (s, 9 H). -> ; . 

Preparation of 3-[(l-dittiethylcatbam-oylmethyH, 2, 3, 4-tetrahydf o^piiiioHne.7- "v^- 

carboxyiicacid tert-butyl ester: To a solution of 3-[(l-dimethylcarbamoylmethyl-l, 2, 3,4-.*r^"- 
' 25 t^ 

: ' piperidine-i ^carboxylic acid tert-butyl ester (0.9 g, 1 .26 mmol) in 10 mL of dry dioxane was 
added dropwise an ethereal solution of 2M HC1 at 0 °C. The resulting solution was stirred at 
room temperature for 5 h and then treated with a saturated solution of NaHC0 3 . The organic 
layer was separated washed with H 2 0 and brine, dried over Na 2 S0 4 , and concentrated under 
30 vacuum. The residue was subjected to flash column chromatography (3-5% CH 3 0H/CH 2 C1 2 ) to 

• give 0:4 g (52%) of 3-[(l-dimethylcarbamoylmethyl-l, 2, 3, 4-tetrahydro-quinoline-7-carbonylV ■ " 
amino]-4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidine-l-carboxylic acidtert- v 
butyl ester. l H NMR (400 MHz, CDC1 3 ) 8: 7.34 (dd, J = 1.5 Hz, J = 7.3 Hz, 1 H), 7.26-7.20 (m,< 
3 H), 7.15 (d, J = 8.8 Hz, 3 H), 6.94-6.91 (m, 2 H), 6.83-6.76 (m, 5 H), 4.54 (s, 2 H), 4.46 (d, J = 
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; .42;2.Hz, t 2 H),,4;l.S(d, J = 17.2 Hz, 1 H), 4.03-3.96 (m, 2 H), 3,76 (s, 3 H), 3,66 (t, J = 6.4 Hz, 2 
H), 3.37-3.31 (m, 2 H), 3.24-3.16 (m, 2 H), 3.02 (s, 3 H), 2,94 (s, 3 H),2.81 : 2,79 (m f 2 H), 2.08- 
2.05 (m, 2 H), 2.03-1.97 (m, 2 H), 1.80-1.72 (m, 2 H). 

Example 23 .• .. . „ ; . 

Synthesisof [lK2-dimethylaniino-e% 
(27metho^b$^ 




Preparation of 3-[(l-dimethyIcarbamoylmethyl-l, 2, 3, 4-tetrahydro-quinoIine-7- 
carbonyl)-anvno]-4-{4-^^^ 

carboxylic acid t^rt-butyl ester borane complex: To a solution of 3-[(l - 
dimethylcarbamoylmethyl-1, 2, 3 7 4-tetrahydro-quinoline-7-carbonyl)-amino]-4-{4-[3-(2- 
methoxy-benzyloxy)-prppoxy]-ph^^ acid tert-butyl ester, prepared as 

in Example 22 (0.3 g, 0.49 minol), in 10 mLof THF was added 1M BH 3 dimethylsulfide 
solution in THF dropwise at 0 °C. The resulting mixture was stirred at room temperature 
overnight and refluxed for 6 h. After removal of solvent, the residue was refluxed in methanol . . 
overnight. The methanol was removed under vacuum and the residue diluted in CH 2 C1 2 and 
washed with saturated solution of NaHC0 3 . The organic layer was washed with H 2 0 and brine, 
dried over Na 2 SC>4, and concentrated under vacuum. The residue was subjected to flash column 
chromatography (50% EtOAc/hexanes) to give 0.14 g (50%) of 3-[(l- 
dimethylcarbamoylmethyl-1, 2, 3, 4-tetrahydro-quinoline-7-carbonyl)-amino]-4-{4-[3-(2- 
methoxy-benzyloxy)-propoxy]-phenyl}-piperidine-l-carboxylic acid tert-butyl ester borane 
complex. ] H NMR (400 MHz, CDC1 3 ) 5: 7.35 (dd, J = 1.5 Hz, J = 7.3 Hz, 1 H), 7.26-7.23 (m, 1 . 
H), 7.09-7.05 (m, 2 H), 6.94-6.91 (m, 1 H), 6.86-6.76 (m, 4 H), 6.53 (s, 1 H), 6.22 (dd, J = 1.0 
Hz,J = 7.3 Hz, 1 H), 4.56 (s, 2 H), 4.52-4.36 (m, 1 H), 4.08 (t J = 6.3 Hz, 2 H), 3.S0 (s, 3 H), 
3.75 (t, J = 5.9 Hz, 2 H), 3.69-3.57 (m, 2 H), 3.43-3.32 (m, 3 H), 3^8 (t, J = 5.9 Hz, 2 H), 3.01- 
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2.95 (m, 2H), 2.90-2.79 (m, 2. H), 2.71-2.63 (m, S.H), 2.42-2,37; (m, 1 H), 2.15-2.05 (m, 2H);_- 
-1,94-1.88 (m, 2 H), 1.73 (d, J = 12.2 Hz, 2 H), 1.59 Qpr s,-5 H). .. . r . 

Preparation of [l-(2-dimethytenuno-ethyl)-l > 2 P 3, 4-tetrahydFO-quinolin-7rylmethyI].(4-^ 
5 [3-(2-iuetho;£yb^ Tc»a solution of-3-[(l- , 

-dimethylcarbamoylmethyl-L 2, 3, 4-tetrahydro-quinoline-7-carbonyl)-amino]-4-{4-[3-(2- ..v;.».\r. 
methoxy-benzyloxy)-propoxy]-phenyl }-piperidine-.l-carboxylic acid tert-butyl ester borane ^ ; ,.v,., 
complex (0.06 g, 0.1 mmol) in 2 mL of dry dioxane was added an ethereal solution of 2M HCL^s 
dropwise at -10 °C. The resulting solution was stirred at the same temperature for 4 h and treated . .. 

10 with a saturated solution of NaHC0 3 and ethyl acetate at 0 °C. The organic layer was washed ~.\ ; 
with H2O and brine, dried over Na 2 S0 4 , and concentrated under vacuum. The residue was * t- t 1 - 
subjected to flash column chromatography (3-5%GH 3 OH/CH 2 Cl2) to give 0.04 g (52%) of [1-u-v: 1 : 
(2-dimethylamino-ethyl)-l, 2 ,3, 4-teU'ahydro-quinolin-7-ylmethyl]~(4-{4-[3-(2- . 
methoxybenzyloxy)-propoxy]-phenyl }-piperidin-3-yl>amine. ! H NMR (400 MHz, CDC1 3 ) . 

15 7.35 (dd, J = 1.9 Hz, J = 7.8 Hz, 1 H), 7.27-7.23 (m,-l H), 7.06-7.04 (m, 2 H), 6.94-6.91'(m, 1 r, 
H), 6.87-6.84 (m, 3 H), 6.78 (d, J = 7.8 Hz, 1 H), 6.25 (s, 1 H), 6.11 (dd, J =1.5 Hz, J = 7.8 Hz„ 
1 H), 4.57 (s, 2 H), 4.44-4.36 (m, 1 H), 4.09 (t, J=6.3 Hz, 2 H), 3.80 (s, 3 H), 3.71 (t, J = 5.8 Hz; ' c 
2H), 3.5S (d, J = 12.7, 1 H), 3.43-3.40 (m, 2 H), 3.37-3.26 (m, 6 H), 3.02-2.95 (m, 2 H), 2.70- 
2.63 (m, 4 H), 2.42 (t, J = 7.3 Hz, 2 H), 2.28 (s, 6 H), 2.13-2.09 (m, 2 H), 1.91-1.88 (m, 2 H), . - ; 

20 1.75 (d; J =12.2 Hz, 2 H). 
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\V:v . - • - --CLAIMS - 

What is claimed is: 




I 



or apharmaceutically acceptable salt thereof, wherein 
. .... R 1 and R 2 are independently hydrogen or unsubstituted C1-C3 alkyl; 
R 3 is hydrogen, oxo, or thioxo; 

R° is hydrogen or unsubstituted C r C 3 alkyl provided that when R 3 is oxo or thioxo R° is 
absent; 

R 4 , R 5 , R 6 , and R 7 are independently hydrogen, halogen, carboxyl, substituted or 

• unsubstituted C r C 3 alkoxy, or substituted or unsubstituted C1-C3 alkyl; 
Q i^-NR 8 r.(CH2)o.6- 5 -NR 9 -C(O)-(CH 2 ) 0 .6- ? wherein 1 to 3 nonadjacent methylene, units 

are replaced with O, NR 10 , S or a combination thereof; 
T is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl, or 

substituted or unsubstituted C1-C12 alkyl ; 
W is absent, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; 
Z is -(CH 2 )o-6-cycloalkylene-(CH 2 )o-6- wherein 0 to 6 nonadjacent methylene units are 
replaced with O, NR 12 , S or a combination thereof, 
-(CH 2 )o.6-heterocycloalkylene-(CH 2 )o.6- wherein 0 to 6 nonadjacent methylene units 

are replaced with O, NR 12 , S or a combination thereof, 
-(CH 2 ) 0 -6-aiylene-(CH 2 )o-6- wherein 0 to 6 nonadjacent methylene units are replaced 
with O, NR 12 , S or a combination thereof, 
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-r(CH2)o-6 i -heteroai7lene-(CH 2 )o-6- wherein 0 to 6 nonadjacent methylene units are 
• .•- r. replaced with-O, NR 12 , S or a combination thereof; - ■■ • . 

•-(CH2)o.6-e(0)-NR 1 - l -(CH2)o-6- wherein 0 to 6 nonadjacent methylene units are • 
replaced with O; NR 12 ? S or a combination thereof, • * ' 

-(CH 2 )o-6- i % TR n -C(Q)-(CH 2 )o-6" wherein 0 to 6 nonadjacent methylene units are 
replaced. with O* MR 12 , S or a combination thereof, 



R 1 5 - 



wherein 1 to 6 nonadjacent R 14 units are replaced with O, NR 1 **, S or a 
10 combination thereof, or m a . 

Z, when W is absent, is hydroxyl, substituted or unsubstituted C r Ci 2 alkyl 
wherein 1 to 6 nonadjacent methylene units are replaced with O, NR 16 , Sora 
combination thereof, or -(CH 2 )o-6-C(0)-NR 1{5 -(CH 2 )o.5-CH 3 wherein 0 to 6 
nonadjacent methylene units are replaced with O, NR 16 , S or a combination 

15 thereof; _ ^ . , : 

" ^ R^an'dR 1 ^ are independently hydrogen or substituted or unsubstituted C r C 3 alkyl; 
R n and R 12 are independently substituted or unsubstituted C1-C3 alkyl; and 
R^ and R 15 are independently hydrogen, substituted or unsubstituted C r C 3 alkoxy, 

substituted or unsubstituted C r C 3 alkyl, unsubstituted C r Ci 2 alkyl wherein 1 to 
20 6 nonadjacent methylene units are replaced with O, or R 14 and R 15 together with 

the carbon to which they are attached form a 3- to 6-membered cycloalkylene or 
heterocycloalkylene ring; and 
R^ is substituted or unsubstituted C1-C3 alkyl or hydrogen. 

25 2. A compound of claim 1 , wherein R 1 and R 2 , are hydrogen and R 3 is oxo. 

3. A compound of claim 1 or 1 1 , wherein T is substituted aryl 
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4. - A compound of claim 3, wherein T is substituted phenyl, naphthyl, biphenyl, 1;2,3,4- - 
tetrahydroquinolinyl , 2-oxo- 1 ,2,3,4-tetrahy droquinolinyl , 1,2,3 ,4-tetrahydro-naphthyl, -1 ,2,3,4- 
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroquinoxalinyl, 1,2,3,4-tetrahydroindolyl, 2,3- " ^••""v 
dihydfOindolyl, 3-oxo-3,4-dihydn>2H-benzo[l ,4]cxazinyl, or 3,4-dihydro-2H- 
benzo[-li4]oxasinyl. - - .*> „-.iVj 

5:- • > A .compound of claim 1 or 11, wherein T is naphthyl, l,2,3,4-tetrahydroquinolinyl,-2- : - "■ 
oxo-lAS^-tetrahydroquinolinyl, 1,2,3 ,4-tetrahydronaphthyl, 1 ,2,3,4-tetrahydroisoquinolinylr- •~ : • 
1,2,3,4-tetrahydroquinoxalinyl, 3,4-dihydro-2H-benzo[l,4]oxazinyl, 3-oxo-3,4-dihydro-2H- ■ •■ " 

•benzo§l,4]oxazinyl, 2,3-dihydroindolyl, or 1,2,3,4-tetraliydroindolyl substituted from 1 to 7 
times with, C1-G6 alkyl, halo, hydroxy, oxo, C r C 6 alkyl wherein 1 to 3 nonadjacent carbons are;;^ 

Replaced with O. NR 16 , S or a combination thereof, (Ci-C 6 alkyl)-C(0)-0-(Ci-C 6 alkyl)bii-, (Opens. 
€ 6 alkyl)-0-G(0)KGKC 6 alkyl) 0 -i-, (G,-C 6 alkyl)-C(0)-N(R 16 )-, (C r C 6 -alkyl)- NR 16 -C(0)-(Cj-- -6- 
C<; alkyl)o,is trifluoromethyl, (G,-C 6 alkyl)-C(0)-NR 16 -(Ci-C 6 alkyl) o-r, HO-G(0)-(C,-G 6 

•alkyl) 0 :i-,;(G,rG 6 alkyl),G(G)-(CrC 6 alkyl) 0 : r , (Ci-Ce alkyl)-S(0)rNR ,6 -(C,-C 6 alkyl)^,-, (Cf- ■ ■ 
G6-alkyl)-NR l6 -S(O)-2-(Ci-G6-alk-yl) 0i i-v or HO-(Ci-C6 alkyl), wherein each R 16 is independently* 

• Hor-Ci-Cfralkyl ora combination thereof. . -. 

6. A compound of claim 1 or 1 1 , wherein T is unsubstituted naphthyl, unsubstituted 4- 
trifluoromethylphenyl, unsubstituted l,2,3,4-tetrahydroquinolin-7-yl, l-(2-ethoxy-2-oxbethyl)wx-. 

5- indolyl, l-(2racetylaminoethyl)-5-indolyl, l-(3-methoxypropyl)-5-indolyl, l-acetamidyl-5- 
indolyl, l-(2-acetoxyethyl)-5-indolyl, l-(3-methoxy-3-oxopropyl)-5-indolyl, l-(2-methoxy-2- 4 , v.or 
oxoethyl)-5-indolyl, l-(2-ethoxy-2-oxoethyl)-6-indolyl, l-(2-acetylaminoethyl)-6-indolyl, l-(3-> •• 
methoxypropyl)-6-indolyl, l-acetamidyl-6-indolyl, l-(2-acetoxyethyl)-6-indolyl, l-(3-methoxy- 
3-oxopropyl)-6-indolyl, l-(2-methoxy-2-oxoethyl)-6-indolyl, 4-(2-ethoxy-2-oxoethyl)-3^oxo- <• 
3,4-dihydro.-2H-behzo[l,4]oxazin-6-yl, 3-oxo-3,4-dihydro-2H-benzo[l ,4]oxazin-6-yl, 4-(3- - - ! 
methoxypropyl)-3-oxo-3,4-dihydro-2H-benzo[l,4]oxazin-6-yl, 4-(2-acetylaminoethyl)-3-oxo- • ■ 
3,4-dihydro-2H-benzo[l,4]oxazin-6-yl,4-acetamidyl-3-oxo-3,4-dihydro-2H-benzo[l,4]oxazin- •- 

6- yl, 4-(2-acetoxyethyl)-3-oxo-3,4'dihydro-2H-benzo[l,4]oxazin-6-yl, 4-(3-methoxy-3 

oxopropyl)-3-oxo-3,4-dihydro-2H-benzo[L4]oxazin-6-yl,4-(2-methoxy-2-oxoethyl)-3-oxo-3,4- 
dihydro-2H-benzo[l,4]oxazin-6-yl, l-(3-hydroxypropyl)-3,4-dihydro-2H-quinolin-7-yl, l-(3- ' 
hydroxypropyl)-2-oxo-3,4-dihydro-2H-quinolin-7-yl, l-acetyl-3,4-dihydro-2H-quinolin-6-yl,-l- - 
acetyl-2-oxo-3,4.-dihydro-2H-quinolin-6-yl, l-(4-thiazolylmethyl)-3,4-dihydro-2H-quinolin-7-yl, 
l-acetamidyl-3,4-dihydro-2H-quinolin-7-yl, l-acetamidyl-2-oxo-3,4-dihydro-2H-quinolin-7-yl, * 
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l-acetamidyU3;4-dihydro-2H-quinolin-6-yl, l-acetamidy]-2'Oxo-3,4-dihydro-2H-quinolin-6-yl,- - 

1- (2-acetylaminoethyl)-3,4-dihydro-2H-quinolin-7-yl, l-(3-methoxy-3-oxopropyl)-3,4-dihydro-- r 
2H-quinolin-7-yl, l-(3-methoxypropyl)-3,4-dihydro-2H-quinolin-7-yl, l-(2-methoxy-2- 
oxoethyl)-3 r 4-dihydro-2H-quinolin-7-yl, 1 -(2-ethoxy-2-oxoethyl)-3 > 4-dihydro-2H-quinolin-7-ylv 

5 l-(2-acetylaminoethylV^^ l-(3-methoxy-3-oxopropyl)-3,4-dihydro- 
. 2H-quinolin-6-yh l-(3-methoxypropyl)-3,4-dihydro-2H-quinolin-6-yl, l-(2-methoxy-2- 

oxoethyl)-3,4-dihydro-2H-quinolin-6-yl, lK2-ethoxy-2-oxoethyl)-3,4-dihydro-2H-quinolin-6-ylv 

2- oxo-l,2,3,4-tetrahydro-2H-quinol^ l-(2- 

. . acetylamincethyl)-2<»xo-3,4-dihydro-2H-quino]in-7-yl, l-(3-methoxy-3-oxopropylV 2-oxo-3,4* 
10 dihydro-2H-quinolin-7--yl,-l-(3-methoxypropyl)- 2-oxo-3 ? 4-dihydro-2H-quinolin-7-yl, l-(2- .t- 
methoxy-2-oxoethyl)- 2-oxo-3,4-dihydro-2H-quinolin-7-yl, l-(2-ethoxy-2-oxoethyl)- 2-oxo-3,4- 
-r, . dihydro-2H-quinolin-7-yl, l-(2-acetylaminoethy])- 2-oxo-3;4-dihydTO-2H-quinolin-6-yl, l-(3- J : 
-u*- ? < <methoxy-3-oxopropyl)- 2-oxo-3,4-dihydro-2H-quinolin-6-yl, l-(3-methoxypropyl)- 2-oxo-3/te*< 
; . * dihydro-2H-quinolin-6-yl, l-(2-methoxy-2-oxoethyl)- 2-oxo-3,4-dihydro-2H-quinolin-6-yl, 1- ^ 
15 - (2-ethoxy-2-oxoethyl)- 2-oxo-3,4-dihydro-2H-quinolin-6~yl, l-(2-acetoxyethyl)-2-oxO-i3i4-- 
• - dihydro-2H-quinolin-6-yl, l-(2-acetoxyethyl)-2-oxo-3,4-dihydro-2H-quinolin-7-yl, l-(2- 
- ■ ■ acetoxyethyl)^3,4-dihydro-2H-quinolin-6-yl or l-(2-acetoxyethyl)-3^dihydro-2H-quinolin-7- ' / 

20 7. A compound of claim 1 or 1 1, wherein T is pyridyl, indolyl, pyrimidinyl, or pyrazinyl, 
substituted from 1 to 5 times with C r C 6 alkyl, halo, C r C 6 alkyl wherein 1 to 3 nonadjacent 
carbons are replaced with O, NR 16 , S or a combination thereof, (Ci-C 6 alkyl)-C(0)-0-(Ci-C 6 
alkyl)o.r, (C r C 6 alkyl)-0-C(0)-(C 1 -C 6 alkyl)o-r, (C,-C 6 alkyl)-C(0)-N(R 16 )-, (C r C 6 alkyl)- 
NR l6 -C(0)-(C r C 6 alkyl.Vi-, trifluoromethyl, (C r C 6 alkyl)-C(0)-NR 16 -(Ci-C 6 alkyl) o-r, HO- - 

25 C(0)-(C r C 6 alkyl)o-r, (Ci-Q alkyl)-C(0)-(C,-C 6 alkyl) n-. (C r C 6 alkyl)-S(0) 2 -NR l MCi-CV : 
alkyl) o-i-, (Ci-C 6 alkyl)-NR 16 -S(0) 2 -(Ci-C 6 alkyl) o-r, or HO-(C r C 6 alkyl), wherein each R 16 is: 
- independently H or C1-C6 alkyl or a combination thereof. 

S. A compound of claim 1 or 1 1, wherein T is N-substituted l ? 2,3,4-tetrahydroquinolin-7- 
30 yl, N-substituted 1 ,2,3,4-tetrahydroquinolin-6-yl, N-substituted 2-oxo-l, 2,3,4- 

tetrahydroquinolin-7-yl, N-substituted 2-oxo-l 1 2,3,4-tetrahydroquinolin-6-yl f N-substituted 3- 
oxo-3,4-dihydro-2H-benzo[l ,4]oxazin-6-yK N-substituted 3-oxo-3,4-dihydro-2H- 
hcnzo[l,4]oxazin-7-yl, N-substituted 2-oxo-4a,Sa-dihydro-2H-chromen-7-yl, N-substituted 2,3- 
dihydroindol-6-yl, N-substituted 2-oxo-2,3-dihydroindol-6-yl, N-substituted 2,3-dihydroindol-5 
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yl, N-substituted 2-oxo-2,3-dihydroindol-5-yl, N-substituted 6-indolyl or N-substituted 5- 
indolyl. - .:- 

P. j A compound of claim 8, wherein the N-substituent is Ci-Q alkyl, Ci-Ce alkyl wherein 1 
5 to 3 nonadjacent carbons are replaced with O, NR l °, S or a combination thereof, (CpC* alkyl)- 
C(0)-0-(C r C 6 alkyl)o.r, (Ci-Ce alkyl VO-C(0)-(C r C 6 alkyl) 0 -i-, (C r C 6 alkylVC(0)-N(R 16 )-, 
(d-Ce alkyl)- ^ I6 -C(0)-(C,-C 6 alkyl) 0 -i- ? trifluoromethyl, (C,-C 6 alkyl)-C(0)-MR 16 -(Ci-C6 • 
• alkyl) MS HO-C(0)-(C r C 6 alkyl)o-r, (Ci-C 6 alkyl)-C(0)-(Ci-C 6 alkyl) o-r, (C,-C 6 alkyl)- 
S(0) 2 -NR 16 -(Ci-C 6 alkyl) 0 -i-, (Ci-C 6 alkyl)-NR 16 -S(0) 2 -(Ci-C 6 alkyl) o-r, or HO-(C,-C 6 alkyl), 
10 • wherein each R 16 is independently H or C r C 6 alkyl. - , - 

10. A compound of claim 1 or 11, wherein Wis 2-trifluoromethylphenyl, 3- . -. - *■- 
trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-chlorophenyl, 3-chlorophenyl, 4- 

r.\v~. • chlorophenyl; 3,4-dichlorophenyl, 3,5-dichlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4- 
15 fluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4- 
. : - methoxyphenyl, 3 ,4^dimethoxy phenyl, 3,5-dimethoxyphenyl, 2-methylphenyl, 3-methylphenyl^ 
4-methylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl, 2-chloro-4-fluorophenyl, 4~fluoro-2- 
■■v-r trifluoromethylphenyl, 2-(2-acetoxy-ethy.l)-phenyl, 3-(2 r acetoxy-ethyl)-phenyl v 4-(2-acetoxy-T; 
• ethyl)~phenyl, N,N-dimethyl-benzamide-4-yl, or 4-acetylaminophenyl. 

11. A compound of Formula IV or V 
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or a pharmaceutically acceptable salt thereof, wherein ; 
T is substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; 
W is substituted or unsubstituted aryl ? or substituted or unsubstituted heteroaryl; and 
is hydrogen or C r C 3 alkyl. 

12. - The compound 

(4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-naphthalen-2- 
ylmethyl-amine, 

(4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-(6-methoxy- 
naphthalenr2-ylmethyl)-amine, 

(4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-quinolin-7-ylmethyl 
' amine,... 1 v ;.-^v 1 v<" • v 1: -. 

(4-{4~[3-(2-methoxy-benzyloxy)~propoxy]-phenyl}-piperidin-3-yl)-(l,23,4-tetrahydro- 
quinolin-7-ylmethyl)-amine, 

(4-{4-[3-(2-methoxy--benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-methyl-naphthalen- 
2-7lmethyl-amine, - - ■ 

. : -6-[;(4-{4-[3K2-meth^ . 
naphthalenr2-dl, - : ~. 

benzofuran-5-ylmethyl-(4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3- 
yl)-amine, 

. (lH-indol-5-ylmethyl)-(4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidin-3- 
yl)-amine; 

6-[(4-[3-(2-methoxy-benzyloxy)-propoxyl]-phenyl}-piperidin-3-ylamino)-methyl]- 
naphthalene-l^carboxylic acid methyl ester; 

6-[(4-[4-(2-methoxy-benzyloxy)-propoxyl]-phenyl}-piperidinO-ylamino)»methyl]- 
naphthalene-l-carboxylic acid; 

naphthalene- 1-carboxylic acid (4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl }- 
piperidin-3-yl)-amide; 

6-[(4-{4-[3-(2-methoxy-benyloxy)-propoxy]-phenyl}-piperidin-3-ylaminoVmethyl^ 
naphthalene-2-carboxylic acid methyl ester; 

(4-{4-[3-(2-fluoro-benzyloxy)-propoxy]-phenyl}-piperidin-3-yl)-quinolin-7-ylmethyl- 

amine; 
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6-[(4-{4-[3-(2-fluoro-benyloxy)-propoxy]-ph 
naphthalene-2-carboxylic acid methyl ester; 

6-[(4- {4-[3-(2-fluoro-benyloxy)-propoxy]-phenyl } -piperidin-3-ylamino)-methyl]- 
naphthalene-2-carboxylic acid; 

6-[(4-{4-[3^2-fluoro-bensy^ 
pyridine-2-caiboxylic acid methyl ester; 

naphthalene-2-sulfonicacid(4-{4-[3-(2-^^ 

3-yl)-amide; 

(4-{4-[3-(2-fluoix»-benzyloxy)-propoxyH^ 
trifluoromethyl-benzylVamine; 

{34(4-{4-[3-(2-fluoro-benzyloxy)-propoxy^ 

phenoxy}-acetic acid methyl ester; 

l-(2-{3-[(4-{4-[3K2-fluoro-Fenzyloxy)-propoxy]-phenyl}-piperidin-3-ylam 

phenoxy } -ethyl)-pyrrolidine-2,5-dione ; 

l-(2-{3-[(4-{4-[3-(2-fluoro-bra^ 
phenoxy }-ethyl)-pyiTolidine-2-one; 

3-[(l-dimethylcarbamoylmethyl-l, 2, 3, 4-tetrahydro-quinoline-7-carbonyl)-amino]-4- 
{4-[3.(2-methoxy-benzyloxy)-propoxy]-phenyl}-piperidine-l-'Carboxylic acid tert-butyl ester; or 

[l-(2-dimethylamino-ethyl)-l, 2 ,3, 4-tetrahydro-quinolin-7-ylmethyl]-(4-{4-[3-(2- 
methoxybenzyloxy)-propoxy]-phenyl } -piperidin-3-yl)-amine. 

13. A pharmaceutical composition comprising a compound of any of claims 1-12, admixed 
with a pharmaceutical^ acceptable carrier, diluent, or excipient. 

14. A method of inhibiting renin in a mammal comprising administering to the mammal in 
need thereof an effective amount of a compound of any of claims 1-12. 

15. A method of treating or preventing hypertension in a mammal comprising administering 
to the mammal in need thereof an effective amount of a compound of any of claims 1-12. 
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